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Foreword 


“The Audel’s Guides to the Building Trades” are a 
practical series of educators on the various branches of 
Modem Building Construction and are dedicated to 
Master Builders and their Associates. 


These Guides are designed to give technical trade 
information in concise, accurate, plain language. 

The Guides illustrate the hows and whys, short cuts, 
modem ways and methods of the foundation principles 
of the art. 

Each book in the series is fully illustrated and indexe^i 
for readiest form of reference and study. 

The Guides will speak for themselves — ^and lielp to 
increase the reader’s knowledge and skill in the Build* 
ing Trades. 


— Publishers 



VI 


OUTLINE OF CONTENTS 


OUTLINE OF CHAPTERS 

Pages 

n Historical 1.547 to 1,550 

Early brick making— i4do be or sun dried brick— burnt 
brick — ^brick making in England and beginning of the 
industry in America. 

62 Brick Clays 1,551 to 1,556 

Definition of Clay — formation of clay deposits — classifi- 
cation of clays — strength of clays — impurities — scum- 
ming. 

62 Brick Making 1,557 to 1,588 

Methods of brick making — hand method— soft mud 
method — dry press method— stiff mud method —bricA: 
making machines; disintegrator; pug mills; wire cutter; 
press; brick machine; drier — burning — kilns. 

6^^rick 1 »589 to 1 ,602 

Definition. Brick patterns — classification of brick — 
size of brick — weight— absorption test— strength of 
brick— volume of masonry. 

g^S^Clortar 1»603 to 1.620 

Composition of mortar- -kinds of mortar— lime mortar- 
sand — substitute for sand— lime — mixing and handling 
apparatus — preparing lime mortar — ^handling mortar — 
cement mortars— colored mortars. 

66 Bricklayers' Tools 1,621 to 1,650 

Classification of tools — trowels — jointers — frenchman — 
tuck pointer — ^hawk — plumb rule — straight edge — 
square — rule and tapes — boning rod — line and pins — 
brick hammer— bolster— cold chisel— chopping block- 
saws — rubbing stone— tool bag. 





OUTLINE OF CONTENTS 


VII 


PaF;es 

57 Handling the Materials 1,651 to 1,65? 

Preliminary treatment of brick — ^location of brick pile — 
lime and cement— scaffolding, 

58 How to lay Brick 1,658 to 1,712 

Definition of brick terms— applying the mortar — use of 
trowel —throwing the mortar— cutting off — Eastern and 
Western methods. 

69 Bonds and Bonding 1,713 to 1,748 


Definition -lap— true and so called lap— loss of lap — 
special brick for bonding — classification of bonding — 
various bonds: running or stretcher; header; English; 
Flemish; gaiSo-i wall; hollow wall; raking; metal tie or 


hoop iron. 

70 Patterns in Brick Walls 1.749 to 1,762 

Various patterns; stretcher bond; header bond; reversal of 
shift; E nglish bo nd; common or American bond; Flem« 
is h bon dT garaen wall bond; diamond unit patt Im-— 
treatment of units. 

71 Thickness of Walls 1,763 to 1.776 

Basis for thickness — various walls; 4 in.; 4 in. veneered; 

8 in.; 16 in.; 20 in.; 24 in. 

72 Corners and Intersections 1,77'“ to 1,794 


1. corwers— starting bond 90® corners — use of quoins, 
closers and bats -<^tuse angle corners — acute angle cor- 
ners. 2, intersections — stopped intersections —contin- 
ued intersections. 

73 Rectangular Openings 1,795 to 1,812 

Treatment of bonds at openings — ^window openings — 
lintels — special brick —window frame sizes — setting win- 
dow and door frame s — door openings. 

73 A Glass Blocks 1,812C to 1,812V 

Description — types of gla.ss blocks — uses of glass 
blocks — selecting the right type of block — mortar 
specifications — chase construction — wall anchor 
construction — reinforcement of large p,w>els — 
cleaning. 



VIII 


now TO USE THE GUIDES 


How to Use the Guides 


When using the Guides as instruction books, map out a coiirse 
of study by consulting the table of contents in each volume: 
when using them as a reference work, consiilt the index. 

1. Read the index and look up items you do not understand. 

2. Review the portions of text you find difficult to understand. 

3. Do not be satisfied in memorizing a rule or formula; understand the prin- 
ciple upon which it depends. 

4. It is better to understand the basic principle of any rule or formula, than 
to trust to memory, 

5. Studying without system is like a ship at sea without a rudder. 

6. Do not get intathe habit of reading, and thinking about something else 
at the same time. 

7. Read the text and concentrate upon what you are reading. 

8. If you will concentrate completely on the text matter you may find 
' that one reading is all that is needed, 

9. After studying a section of the text, make a list of questions covering the 
subject treated, and review the text till you can answer all the questions. 

10. Study each step thoroughly and review it before going on to the next. 

11. Master one subject before you take up another. 

12 Study when the mind is clear and you are rested; it is difficult to concen- 
trate when tired. 

WHEN TO DO YOUR READING 

Read on trains, street cars, lunch hours and use the Guides constantly for 
reference. You can easily find 30 minutes each day for this important work. 
It is well to study at stated times and keep up the practice until it becomes a 
habit. 
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A 

Abutment, def . 111. 

Air spate, def ,111 
All stretcher bond , IZl, 182 
Alkalu., 10 
Alumina, dif , 111 

American bond. 111, 2Ub 207. 22b 229 
2U, 237.24C 

Anderson Berg brick press, ills 30 
Angle bar. def , 112 
iron. 112. 224 
Anta, def . 1 12 
Apron, def .112 
Arch, relieMng, 117, 252. 

terms. 112, llo, 117-121, 124 128. 
Ashlor line, def , 112. 

Axis, dif , 112 

B 

Backboard, def . 112. 

Backing up, 50, 112 
Bat. buck, ills ,49. 113. 

headtrs, ills , 188, 189. 

Batter stick, def., 113. 

Bay window, def., 113. 

Bi*am. def . 113 
Bearing wall, def , 113. 

Bed joint, 113 
Belt course, 113. 

Bench mark, def., 113. 

Berg di y press machine, ills , 33 
Blocking, def., 113 
Body brick, def., 11<* 

Bolsiter. ills., 98. 

Bond. American, ills , 111, 182 , 20b, 207, 
225-229, 234, 237, 24b 
bats, ills., 17&-177, 179 
calculaUon, architect, 249 
claasihcation, 179 
closers, ills , 176, 179, 180 
common all American, 11b 
corners, ills . 233, 236. 239 


Bond , — Con/inucif 
cross, 118 
diagonal, def . 117 
Dutch, ills , 117, 186. 187, 235-237. 
English, ills , 118. 186, 20t>-207, 225- 
229. 214-244, 24 * 

Flemish, 119, 187-193, 201, 208-210, 

garden wall. 120, 193, 194, 208-210, 236. 
header, ills , 120, 184, 185, 204-206 
herringbone, 121, 198-200 
hollow walls, ills , 191 
joints, see Joints 
kinds of, 181 
lap, ills, lb7 174 
metal tit's, ills , 200-202. 
openings, 250 
plumb, def , 121 
quoins, ills , 17&, 178 
raking, dtf . 121, 181, 197-199 
running, ills , 125, 182, 183 
special brick, ills , 175 
slrelchti, ills , 182, 183. 203-206. 
Sussex, ills , 194 
withe, ills , 195 
Bonding briik, special, ills , 

Boning lod, ills , 92 
Breaking joint, 114 
Breast, chimney, 115 
window, 114 

Brick, absorption test, ills ,5^, 55. 
alignment of, ills , 150 
backing up, 50 
bats, ills , 49. 
body, def , 114 
bonding, ills, 17b 
carrying, 105 
clays, 5 10 

closers, ills . 52, 176, 179, 180 
colors, 6. 

common, ills , 47, 50. 51, 55, 166 
culling, 117 

cutting, ills, 155, 156, 158, 161. 
definitions. 111, 129 
depress \ type, ills , 46-48 
description, 43 
dressed, 48, 
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Brick, — Continued. 

drying, ills.. 36. 37. 

enameled. 48. 

estimating, 56. 

face. 47. 55, 106, 118. 

figuring amount, 56. 

fire, 49. 51. 

firing, 36, 37. 

flooring, pattern. 198. 

glaz'id, 48. 

hand burned, 5U. 

header, sec Header. 

hoisting, 4. 

kinds, 47-49. 

laying, see Bricklaying. 

moulded, shape of, ills., 154. 

paving. 49. 

pressed 4/, 121, 156. 

quoin, ills., 52. 53. 175, 178. 

salmon, def., 125. 

sand lime, 47-159. 

shapes, ills., 41, 45, 52 , 53. 

sizes, ills., 50, 51. 

smooth face, ills., 50, 51. 

smoothing surface, 101 . 

soft burned. 50. 

splitting, ills., 1(33. 

strength ot, 55. 

stretcher, see Stretcher. 

textured face, ills., 50, 51. 

three-quarter, def., 128. 

veneer, def., 114, 218-224. 

volume, 56. 

weight of, 55. 

wetting, 105. 

' wire cut, 129. 

Bricklayers’ scaffold. 107- 110- 
tools, beading tools, ills., 79. 
bevel, ills ,10.3. 
bolster, 96. 
chisel, ills., 97. 
chopping block, ills, 1(X). 
cold chisel, ilU., 96. 
compasses, ilia., 102, 103. 
corner block, ills., 95, 96. 
dividers, ilU., 102. 
Frenchman, ilia., 80. 
gauge rod. ills., ISO. 
hammer, ills., %, 97, 177. 
hawk, ills., 81 . 
hod, ills., 83. 
jointers, ills., 79, 80. 
level spirit, ills., 87. 
hme, ills., 94-96. 
measuring tape, ills., 90 , 01 . 
mortar board, ills., 82. 
via. ills., 94'96. 


Bricklayers' ScafiFold,— Con/inued. 
plumb bob, ills., 86, 87. 
plumb rule, ills., 84-87. 
pointers, ills., 81. 
rod, boning, ills., 92-94. 
lod, gauge. Ills., 159. 
rubbing stone, ills., 100, 101. 
rule, ills., 90. 
saw, ills., 1(X), 101. 
scutch, ills., 97, 98. 
spirit levels. ills., 87. 
square, ills., 89. 
straight edge, ills., 88. 
tool bag, ills , 104. 
crowds, ills., 76 79, 96, 131. 
tuck pumtcis, ills., 81. 
various, ills., 130. 

Bricklaying, brick, sec Brick. 

brick and brick method, 114. 
butteiing, 114. 

cutting brick, ills., 155, 15(>. 176, 177. 
dchniticjns. 111, 129. 

Eastern method, 118. 

edge set, def ,118. 

gauge lod, ills., 159. 

jointing ills , 146, 162-164. 

joints, 15.S-164. 

laying overhand, 121. 

laying to bond, 121. 

line, undisturbed, 153. 

material handling, 105. 

morlat , see Mortar. 

pick and dip, 123, 148. 

placing buck, ills , 142, 113. 

pointing, def.. J2l. 

shoving method, ills., 1 12, 144, 145, 

splitting buck, ills., 163 

tapping, 127, 146, 14 <. 

tools, see Ht icklayers’ tooU. 

trimming, ills., 161. 

trowel, using, ills., 131, 110, 155. 

Hrickmaking, brick clays, 5-10. 
burning, 36, 41. 
disintegrator, 15. 
dry press method. 19. 
drying, 32. 
lire buck, 8, 24. 
hand method, ills., 12-15. 
history, 1. 
kiln, ills., 37-11.. 
machinery, ills. 16-38. 
methods. 11. 
press, ills., 19. 29, 30. 
repress, ills., 31. 
scumming, 10. 

soft mud method, ills., 15-21. 
stiff mud method, ills., 20, 21. 
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Brickmaking, — Con/tnued. 
stock board, ills , 15 
wire cutter, ills , 27 
Brickwork patlcrns, ills , 203-216. 
Builders tape, 114 
Buttress, 114, 113 


C 

Canii)ci, 111 
Cavity wall, 1 1 > 

Cell.dtl . 113 
CtimnL, di t , 11 ) 

amount rcfiuirid, 73. 
hme. 58, 72, iJ 
natural, 58, 73 « 
mat d( f , lz4 
Tor Hand, 58, 72 
liicast, 115 
buck \i ru I r, 221 
cou , 115 
lining f n ) 

fXllgl tiHK. 12 1 

peach basket. 123 
salamander, 125 
shell, 12b 

smoke cliambi r . L2b 
throat , dc t , 128 
wind shell, 12‘) 
withe , def , 129 
Chisel, brick, ilU , 9/ 

Clay, composition of, 5, 8, 10 
grinding niachiiie, il's , 21. 
kinds ol, r , 8 
mixer, ills , -i 1 
Clip course, 1 1 1 
Clipped brick, ills , 1< >, 178. 

Clostrs, ills , 52, 121. li(», 179, 180. 
Closure, del , 11b 
Code, def , lib 
Cold chizel, ills , 

Column, def , lib 
Common bond, sec American bond 
brick, 47, 135 

Cbmpressurc strength of brick, 55. 
Concrete rcinfmxcd, def , 121. 
Continuous kiln, ills , 40 
Coping, def , 110 
Core of chimney , 1 10 
Coiners, acute angle, ills , 232, 241-214. 
American Ixind, ills ,231. 237 
cheap const , 238 
common bond, ills ,231, 237 
Dutch Ixmd. ills , 2i5 237 


Comers, -Continued 

English bond, ills , 234, 235, 237, 239, 
243,214 

Flemish bond, ills , 215 
gaeden wall, ills , 230 
intersections, 24b 
obtuse angk , ills , 238 
outside and inside, ills , 232-239. 
special buck for, ills , 240 
topped inti rsictiuns, 215 
Stic icht r bund arr , ills , 233 
Cornice .def , 11 o 
Course .del ,11/ 
bell. Hi 
clip, 115 
t lost I, no 

flat •■ti etcher, 119 
fullheader 119 
headei, 120 
offsi t, 1^ * 
shiltmg, ilk , 17i 
soleher, di I , 12b 
Cove, del , 11 
Cross joint del , 117 
Culling def , 117 

D 

Dentil, d<f 117 

Dcpitssion tyix, buck, ills , 46-48 
Diagonal form, bond, ills 183, 197-200. 

Did IK r pattern, 117 
Disinlcgialoi, 22, 2i 

Dooib and wn (tows, buck veiy u, 221-223. 
frame high, 119 
frames, 250, 259 263 
jamb shills, 121 
reveal, def , 124 

see Rectangular opening, 
sills, 250 252. 235 
splay, def , 12b 
EK)wn shaft kiln, ills , 39. 41 
Dressed brick, 18 
Drying brick, ills, 32. 

Dutch bond, ills ,117, 186, 187,215-23 . 

E 

Eastern method brick laying, ills., 118, ' 48. 
Edge set, def 118. 

Ellouscenco, 1 , 118 
Embattiement, def .118. 

Enamel d brick, 48 
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Encaustic tile, def., 118. 

English bond, ills., 118, 186, 205-207. 225- 
229,234-244,246. 

Estimating masonry, 56. 

F 

Face brick, 47, 55, 118. 

Fat mortar, 1 18. 

Fire, brick, 42, 49, 51. 
clay, def., 119. 

Flemish bond, ills., 119, 187-193, 201, 208- 
210, 225-229, 235. 

Flue, def., 119. 

Footing. 119. 

Freese brick making machine, ills., 28. 
Fumng, def , 120. 


G 

Garden ^all bond, ills . 120, 19.1, 194. 208. 
236. 

Gauge stick, def . 120. 

Glaz^ brick, 48 
Gothic arch, des . 120 
Grout, 120. 


H 

Hand moulded brick, ills , 12 13. 

Hard burned bnek, 50. 

Hawk, ills., 81. 

Header, ills., 169. 188. 

bond, ills., 120, 184, IW, 804. 
bull, 114. 

Ilernnglwne pattern bond, ills. . 181, lOMOO. 
Hod , mortar, ills . Gti. 

Hollow wall bonds, ills., 194. 

Hydraulic Press Brick Co., 8pK*cial shapes, 
ills., 240, 256-258. 


I 

Impervousness. def.. 121. 

Initial set, 121. 

Interlocking, def.. 121. 

Internat'onal brick making equipment, ills., 
16. 18. 19. 23. 31. 3.5. 


Intersections, 231-248. 

American bond, ills., 245-247. 
continued, ills., 232, 246, 248. 

English bond, ills., 246. 
stopped, ills., 232, 245, 248. 

J 

Jamb, def., 121. , 

Joints, bastard, ills., 192. 

bastard tuck ix)inting, ills., 166. 
bed, 113. 
blind, ills., 192. 
breaking, 114. 
bricklaying, ills., 155-164. 
brick veneer, 220. 
buttered, 114, 141. 
clip, 115. 

concave, ills., 191. 
convex, ills , 165. 
cross., 117. 
flat, 158. 

perpends, def., 123. 

pointing, 165. 

raked or recess, ills., 160. 

shapes, 158. 

shove, 126. 

slush, del, 126. , 

stripp(*d, ills., 183, 184, 221. 

struck def , 12/, 159, 160. 

tapix'd. ills , 165. 

thicknes.s, ills., 132, 157. 

tooled, 161. 

tuck pointing, del., 128, 166. 
vertical, plumb ix>lc for, 124. 
vibration, ills , 223. 
weathered, ills., 188. 
wide stripped, ills., 183. 

Jointer, 121, 161. 

Jomting, def., 121 . 

K 

“KiMoing tha parpandi'*. 17M. 
K«r.di£.181. 
iUte.bKiak.iUa« 87-41. 

L 

LaixastiT brick making iH — hi naa, ilia,, 17. 

Zi. 3b, 37. 

Iwti). 121. It,;- 174. 
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Lateral thrust, def , 121 
Laying brick, see Bricklaying. 
Lean mortar, 121. 

Light hard, def , 121. 

Lune, def , 122 
day, 9 

mortar, 57. 60, 60. 72 
putty, 122 
slaking, 68, 109 
Limestone, Bedford, 113 
Line of demarcation, 122 
Lineal foot, 12? 

Lintel. 122, 2S3, 264 
Lipped, def , 1 22 
IvVifkin mil , ills , 90 



Machine, biickmaking, ills ,21, 32. 
Manganese, def , 122 
ManUl.dcf , 122 
Marls, 9 

Maximum lap, ills ,1/1 
Merlon, def , 122 
Metal tie bonds, ills , 20f^-202. 
Minimum lap, ills , 170 
Mortar, amount required 73 
applying, 129 
board, ills .82. 108 
box. 62 65,82 
buttering, ills , 110, 111 
carrying, 105 
lement limi , 58. 72, / 1 
colored, 7 1 

cutting oil, ilK , H9 142, 147. 

fat. 118 

hod, ills . 00 

initial sf t. 121 

joints, stc loints 

kinds, 5 1 

lean, 121 

lime, 5/, 5S, Wl, 72. 
making, ills , 67-/ 1 
mixing. 7.1, 74 
natural cr mi nt, 58, 7 1. 
picking up, ills , 130 
placement, ills , 108 
platform, ills , 6.1, 61 
Portland ci ment , 58 72 
quantity rt quirt d, \ 
sand , 58 (xl 
slaking lime, ills .1)9 
spreading, ills , 126, 136-140 
thickness, ills , I i7 


Mortar* — Continued, 

throwing, ills , 133-135. 
tub, ills , 82. 

N 

Natural, cement, 58, 73. 

lap, ills , 169 
Neat cement, def ,122. 

Nogging, def , 122 
Nominal lap. ills , 174 

O 

Offset dif . 122 
* On edge” lap, ills , 170, 171. 

Oatnggir, d/ f , 122 

P 

Paiapet drf , 12 ^ 

Patterns in hiiik walls, 203-210 

American l>ond, ills , 111, 162. 206, 207, 
223 229,234,237,246 
common bond, sec American bond 
diamond unit , ills , 209-216 
English l)ond. ills , 207. 226- 229 
I lemish bond, ills . 208 210, 226-229 
garden wall bond, 120, 191, 194 , 20B- 
210, 

header 1x>nd. 120. 184, 18“ 204 206 
hade lap, ills ,201 
shade shift, ills , 204 
stretcher bond, ills , 182, Id i 203-206 
Paving buck, 49 
Perpends, 172 
l^er.dtf . 121 
Pilaster, def , 121 
Plastic, def . I? 1 
PI itfonn, mortar, ills , 63, 64. 

Plinth, dif , 121 

Plumb bond pole, des ,121. 

rule, del ,121 
PoinLets, tuck, tils , 81 
Pointing, dtf , 121. 

lule ills ,92 
Porch, bi K k vi neer, 221 
fiooi , brirk, ills , 262. 

Poitlaiid come nt, 58 7 1, 124. 

Press buck ^ ,29. 
j Pressed bill k 17,124. 

I joints, 156. 
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Pug mill, illik , 25, 2(). 

Pugging, def . 124 
Putlog def . 124 

Q 

Queen clo^( i . d*. t 124 
Quoin d( f 121 

R 

Rab( r and 1 ing oi u k mouUl, ills 1 4 
Rcces'i dif 121 

Rectangular openiiiK*' brn-ing f rimes ills , 
2ti() 2( 1 

brick spcci il ills 256 
doors 251) 2i»l 261 
joints ills , 2 19 2ol 
linteK ills 2oJ 
silk ills 250 2)2 2 j> 
steel Imul ills, 26 1 
window fr imts ills /) 2(>J. 
windows 250 

Reinforced conert re dtf 12 1 
Routing d<f 12'> 

Rose bricklayers UkiI ills , 79 95 9 9h 
‘Run of kiln dt f 1 ’5 

S 

Sand, 58, 59 

lime brick 47 
proportion ng 70 
screening, ills 6l 6J 67,68 
substitutts lor 59 
Scaffold bricklayers ills , 107, 109 
height. 12 ^ 

Scale box. def 12 ? 

Scant, def . 12 > 

Screen, sand ill 62 
Scutch, dtf , 12 1 
£>elects dr f j 

Set. def , 12, 

cutting with ills , 161. 

* Set in .dtf 12, 

Shade lap ilU 201 
Shade shift ills 201 
Shank, def 126 
Shift rt i ersal 2f)G 
Shove joint, 12(, 

Sills, brick ills , 25»» ZIP, 

Slaking limt , ills . 69. 


Slewing ng, def 126 
Smooth face brick, ills . 50 51. 

Soft mud brick mikmg, ills . 15 19 
Southington square, ills.* 89 
Spreading morl ir, 126. 

Spring St ly, def , 127 
Stagings, high, dtf . 127. 

Stanley U v 1 1 and ruk ills 87, 90 
Si'll re tt plumb ly>li, ills , 86 
Stiff mud brick making ills . 20 
Stippling dtf , 12 
Stock d f , 12 
Story jy,! 127 
Sliaighttd i,dtf 127 
Siittch r 111 1>/ 

l:H>nl ill 16 11/2,182 203 206. 
coi lu rs, lilt, 23 1, 

Stripp I joints ills ISS, 184 
Struck joint d f 127 
str ictur il slot 1, def . 137 
Supcislrut tuie, d f , 12" 


T 

1 ipping di t 12 
Itrnpcr d/ f \> 

Icmperiiig m^rt i ilLk. 71 
limpl iti , di f I ^/ 
lendtr tlef 1 

1 cx tui i d f icc bne \ ilU >0 1 

lilt ctll 11:> 

t nc luslic IIS 
I itsth horst .dtf, 126 
1 rowels, how to hold ills .131. 132. 140. 
Kos ills / 
various ills , 76 
Irut lip ills 1/4 
Two ini h piLic, del . 128 


U 

Up draft kiln, ills 39.41 


V 

Vciililatcd Wills ills 195,196. 
Viaducts dtf 129 
V tx hcation, def 129 
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XV 


w 

Walls nlii?nment ills 1 jO. 
allRolik ilN , 109. 
anffU lions ill, 2^A 
b itkinj? uji, 11^ 
battii 1 1 \ 
bnnnj? di i 111 
bllKklllt^ 1 I 
IkhkI s c IJoiwl 
bulKiTis ill ^bS b2 
^ i\i1> 11 » 

Oils 111 
(omnun 110 
Cfipini. 1 U 
lorl) 1 IK 

(ouKtdn ills, 10) Ml 2 IS 
CO nu 1 Ki 
coni sc s t ouis 

tiowcl 1 1; 1 i line ills , 1 1 1 il 1 > * 

cKsijrn i I’ltoins 

i y.ht 1 uh ills ^2 ’ > 

cxt( n < n ill l > 

f Ktoi> * 0 

lilliTif in 11) 

liii slo 1 11) 

foui in h 1 

h< itini? <1 lu ( tlm mn 11s 2o i. 
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CHAPTER 61 

Historical 


The art ot brick making dates from very early times. Sun 
dried or adobe brick were used thousands of years before the 
earliest recorded date of history, as given on a brick tablet of 
the time of Sargon of Akkad, 3,800 B.C.. fotmder of the 
Chaldean empire. 

It was very natural for the dwellers along great rivers, such 
as the Euphrates and Tigris, to notice on the banks the sun 
baked and irregularly cracked clay blocks which, after a little 
crude shaping, proved suitable for building a wall. Later, 
and about the time the Tower of Babel was built, the Chal- 
deans learned to burn brick, thus converting the clay into a 
hard substance. 

In the time of Nebuchadnezzar (604-562 B.C.;, tlie Baby- 
lonians and Assyrians had acquired the art not only of making 
hard burned brick but of beautifully enameling them. 

The Chinese claim great antiquity for their clay industries, but it is 
probable that the knowledge of brick making travelled eastward from 
Babylonia across the whole of Asia. 

The Great Wall of China was constructed oartly of brick, both burnt 
and unbumt. This was, however, built at a comjMratively late period 
(210 B.C.) and there is nothing to show that the Chines; had any knowl- 
rfge of burnt bnck when the art flouiished in Babylonia. 



PG» 3,771 and 3,772 — Foreign captiv ps eniplo> ed in making brick at Th< bes 1 , man re^^ummg after carrying the bnck, 7, 9, 11 , 
13, digging and mixing the clay or mud, lb, ^etching water from tank h; 3, 6, tank masters, 4, 5, men carrying bn<^, 8, 14, 
making brick with a , ooden mould d, k; at e, the brick (tobi) are said to be made at Thebes 
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Sun dried bricks or “adobes” are still made, as in ancient 
times, on the banks of the Nile by the following method: 

A shallow pit or bed is prcpaicd, into which are thrown the mud, chopped 
straw and water in suitable proportions, and the whole mass is tramped 
on until it IS thoroughly mixed and of the proper consistency The mixture 
IS removed in lumps and shaped into bricks, in moulds or by hand, the 
brick being simply svm dried. 


In England, the great fire of 1666 transformed London from 



a wooden to a brick 
town and gave a great 
spur to the brick in- 
dustry. 

The first brick build - 
ings in Amenca wcie 
erected on Manhattan 
L land in the year 1633 
by a governor of the 
Dutch West India Co. 
The bricks for those 
buildings were made 
in Holland, wheic +lie 
industry had long 
reached great excell- 
ency. For many yeais 
brick were imported 
into America from 
Holland and also fiom 
England. 


— ^Twelfth century church at Cicmona. Italy 


In Ariel ica burnt bru k 
vere first made at New 
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England about 1650, and the manufacture slowly sptead through the New 
England states 

The ^loraal days produced h\e types of bnck architecture from New 
England to Virginia 

In the mneteenth century up to about 1880, American bnck building 
was Lirgely conhned to the use of common bnck for ordinary construction 
or for backing stone faced walls. From that date up to th'* present a grow- 
ing taste has demanded and secured artistic effcct,in the brick wall by the 
use of specially selected or manufactured brick of various shades and finish. 



ftc 3 7 4 [it ckwork m ol J Persian tomb at Ardcbil 
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CHAPTER 62 

Brick Clays 

By d^niUoii, clay is a common earth of various colors, com- 
pact and brittle when dry, but plastic and tenacious when wet. 
It is a hydrous aluminum silicate generally mixed with pow- 
dered feldspar, quartz, sand, iron oxides and various other 
minerals. 

The various kinds of clay are named for their suitableness 
to a particular use, a brick clay, fire clay, potter’s clay, etc. 

All clays are the result of the denudation and decomposition 
of feldspathic and siliceous rocks, and consist of fine insoluble 
particles which have been carried in suspension in water and 
deposited in geologic basins according to their specific gravity 
and degree of fineness. 

These deposits have been formed in all geologic epochs from the recent 
to the Cambrian and they vary in hardness from the soft and plastic alluvial 
clays to the hard and rock like shales and slates of the older formations. 

The alluvial and drift clays which were alone used for brick making until 
modem times, are found near the surface, are readily worked, and require 
little preparation, whereas the older sedimentary deposits are often diffi- 
cult to work and necessitate the use of heavy machinery . These older shales 
or rocky clays may be brought into plastic condition by long weathering, 
that is, by exposure to rain, frost and sun, or by crushing and grinding in 
water; they then resemble ordinary alluvial clavs in every respect. 

The clays or earth used in modem brick making may be 
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divided into two classes according to chemical composition, as 

1. Clays or shales containing only a small percentage 
of carbonate of lime. 

2. Clays containing a considerable percentage of carbon- 
ate of lime. 

The first mentioned class consists chiefly of hydrated aluminum silicates 
which is the true clay substance. Clays of this class usual h burn to a 
buff, salmon or red color. 

The second class known as marls, may contain as much as 40^o of 
chalk. They bum to a sulphur yellow color which is quite distinctive. 

The color of brick depends on the composition of the ma- 
terial and the manner in which it is treated in the kiln. 

The chief colorant is the iron oxide in the clay, which does not show 
until the material has been heated, and which cannot be determined fiom 
an inspection of the raw material. This should be remembered because 
brick makers often speak of clays as red clay, white clay, etc., according 
to the color of the brick made from them, w'lthout any reference to their 
color in the unburned state. 

The strongCvSt brick clays, or those possessing the greatest 
plasticity and tensile strength, are usually those which contain 
the highest percentage of the hydrated aluminum silicates. 

All clays contain more or less of undecomposed feldspar. The most 
important ingredient after the clay substance and the sand, is oxide of 
iron for the color and to a less extent for hardness and durability. 

A clay containing from 5 to 8% of oxide of iron will, under ordinary con- 
ditions of firing, produce a red brick, but if the clay contain .S to 4% of 
alkalies or the brick be fired too hard, the color will be darker, approaching 
purple. Fenugenous clays generally become darker as they approach thf 
fusion point. Alumina acts to make the color lighter. 

^ far it has not been found possible to produce a plastic clay from arti- 
ficially formed materials as the conditions under which plasticity is pro- 
duced are not known. However, as clay particles are extremely small, it 
IS thought that their plasticity may, in part, be due to the very small dis- 
tances between them 
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On heating sufficiently all clays lose their plasticity and can- 
not regain it, so that, on burning, they are converted into rigid 
bodies. Thus, when a clay is heated, the first effect is to 
drive off the water oj j or motion . 

The clay then becomes dry, but is not chemically changed; it does not 
cease to be plastic when cooled and moistened. On continuing to raise 
the temperature the chemically combined water is separated and the clay 
undergoes a molecular change, which prevents it taking up water again 
except mechanically. 

With the loss of the chemically combined water, clay ceases to be plastic. 
On further heating, clays tend to undergo partial fusion. When this has 
occurred to a sufficient extent for the fused material to fill the pores com- 
pletely, the becomes impervious to water and is said to be vitrified. 


The varieties of clays used in brick making are very numer- 
ous. Of these may be mentioned: 

1. White burning clays. 

Composed chiefly of alumina, silver and water and used to a very 
limited extent in buck making as cheaper materials are available. 

2. Marls. 

The^-e earths contain a considerable piopoition of lime in the form 
of chalk or limestone. Buck made from these are almo^t white, 
but this is not due to the purity ot the material, but to the com- 
bination of the iron oxide with the lime in the clay. Marls are easily 
fusible and giee a characteristic effervescence when a little hydro- 
chloric acid is found upon them. 

3. Loains. 

Consist of clays containing a large proportion of sand, rendering 
them easier to work than tougher clays. 

4. Shales. 

These underrated clays have been subjected to so much com- 
pression that they are almost semi-rocks in characteristics. They 
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have little plasticity. Red burning materials obtained from impure 
shales are largely employed in brick making. 

5. Fire clays. 

These are the refractory clays, or those capable of resisting very 
high temperatures in furnaces. They are accordingly used for 
making fire brick which are employed in lining boiler^ and other 
furnaces. 

6. Boulder clays. 

Glacial action produces these clays, and they are distinguished 
from other clays by the number of rounded stones they contain. 
With careful selection and preparation boulder clays make satis- 
factory common brick. 

In addition to the foregoing classes, there are other designa- 
tions of clays such as: 

1. Brick earth. 

The term brick earth is used to distinguish clays which can be 
made into brick without much mechanical treatment from the 
harder rock: clays and shales which must first be ground Ac- 
cordingly the machinery necessary to manufacture brick fi om brick 
earth is reduced to a minimum. 

2. Fat clays. 

Those which are strong or plastic; they always contain a high 
percentage of true clay substance, and low percentage of sand . Such 
clays take up a considerable amount of water in tempering, dry 
slowly, shrink considerably, and become liable to lose their shape 
and develop cracks in drying and firing. Fat clays are improved by 
the addition of coarse sharp sand, making the brick more rigid during 
the firing. 


Impurities. — The presence of organic matter gives wet clay 
a greater plasticity. In some of the coal measure shales the 
amount of organic matter is considerable, which renders the 
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clay useless for brick making. Other impurities, which fre- 
quently occur are the sulphates of lime and magnesia, the 
chlorides and nitrates of soda and potash, and iron pyrites. 
All of these except the pyrites are soluble in water and are un- 
desirable, as they give rise to scum which produces patchy 
color and pitted surfaces. The commonest soluble impurity 
is calcium sulphhte, which produces a whitish scum on the 
brick surface in drying, and as the scum becomes permanently 
fixed in burning, such brick are of inferior quality. 


NOTE.- The lime clays or “marls” which contain essentially a high percentage of chalk 
or limestone, are not so widely distnbuted as the ordinary brick clays, and in England the 
natural deposits of these clays have been largely exhausted. A very line chalk clay or “malm” 
aa It was locally called, was foimerly obtained from the alluvium in the vicinity of London: 
but the valuable supply of this has been used up. and at the present time an artificial “malm” 
is prepared by mixing an ordinary brick clay with ground chalk. For the best London facing 
bricks the clay and chalk are mixed in water. The ct^alk is ground on grinding pans, and the 
clay is mixed with water and worked about until the mixtuic has the consistence of cream 
The mixture of these “pulps” is run through a grating or coarse sieve on to a drying kiln or 
“bed” where it is allowed to stand until stiff enough to walk on. A layer of fine ashes is then 
spread over the clay, and the mass is turned over and mixed by spade, and tempered by the 
addition of water. In other districts, where clays containing limestone are used, the marl is 
mixed with water on a wash pan and the resulting creamy fluid passed through coarse sieves on 
to a drying bed. I f necessary, coarse sand is added to the clay in the wash pan. and such addi- 
tion is often advisable because the wasbctl clays are generally very fine in gram. Another 
method of treating these marls, when they arc in the plastic condition, is to squeeze them by 
machinery through iron gratings, which arrest and remove the pebbles. In other cases the 
marl is passed through a grinding mill having a solid bottom and heavy iron toilers, by which 
means the limestone pebbles are crushed sufliciently and mixed through the whole mass. Thi 
removal of limestone pebbles from the clay is of great importance, as during the firing tlx ^ 
would be converted into quicklime, which has a tendency to shatter the brick on exposure to 
the weather. These marls (which usually contain from 15 to 30% of calcium carbonate) bum 
to a yellow color, which is quite distinctive, although in some cases where the percentage ot 
bmestone is very high, over 40%, the color is grey or a very pale buff. The action of limein 
bleaching the ferric oxide and producing a yellow instead of a red brick, has not been thoroughly 
investigated, but it seems probable that some compound is produced between the lime and the 
oxide of iron, or between these two oxides, and the free silica, entirely different from that pro- 
duced by oxide of iron in the absence of lime . Such marls require a harder fire than the ordinary 
brick clays in order to bring about the reaction between the lime and the other ingredients. 
Magnesia may replace lime to some extent in such marls, but the firing temperature must be 
higher when magnesia is present. Marls usually conuact very little, if at all. in the burning, 
and generally produce a strong, square brick of fine textbre and good color. When under- 
fired, marl bricks are very liable to disintegrate under the action of the weather, and great cars 
must bo exorcised in burning them at a sufliciently high temperature. 
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Scumming. — This is an important item in the manufacture 
of first class brick. When a clay containing calciiim sulphate 
must be used, a certain percentage of barium carbonate is 
usually added to the wet clay. This converts the calcium sul- 
phate into calcium carbonate which is insoluble in water, so 
that it remains distributed throughout the mass of the brick 
instead of being deposited on the surface. 


NOTE — Alkalies is a term used to comprise various compounds of potash and «‘oda occui' 
ring in \arying, but usually '■mall, quantitus in tla>s 1 hey aie iKivvcrful lluxis, causing in 
combination w'th the silica, alumina ami lime in the cla> , the loimation of \eiy easily fusible 
compounds which, if foimcd in suflicu nt quantity, may ciust the collapse of the bricks These 
comhmations usually tak< the form ot gliss the chief chiiacttiistic ot which is Ihi vitrtous 
fracturi Whtn such glasses uie formed with anv oxides ol tatlhly basis also prisi nt, they 
assume cry stalline or poreellatuous texlurts when tooled It is lor this nason tint clays which 
are required to rcoist high l< mperature must not eont^in moti Mian a vtry sm ill pioportion of 
alkalies or lime compounds. Some of this glassv mate rial is tsst ntial for the piocluciion of the 
strongest bncks 

NOTE — Porc^laln, earthtnware and haid buck such as tlu Stifloidshiu oi 1 linlshire 
blue bncks) consist in substance of such gUsses diltusi d throughout their substance unifoimly 
and binding together the hnely d'tfused partiehs of thi excess of fluxes which are piesent, or 
binding together the fragments of unifoi mly diffused clay, silic i (smd giound flint) , t ic 'I he 
degree of fusibility, or of parti d fusibility^ fagghitmation) of any hard b iked brick thus dcix nds 
not only upon the chemical nature of the constitue nts of the clay, but uixm the proportions ni 
which these are present 

NOTE — It IS a curious' fact that although mixtuies of the vinous constituents ot clay are 
extremely fusible, yet any one of them heated alone is piactically infusible '1 hus, lime and 
».lica heated separately cannot be fused m an ordinary kiln, but if mixed m 'suitable propoitions 
a glass can be formed at a moderate tempt raturi. 




Brick Making 


11 - 1,557 


CHAPTER 63 

Brick Making 

In the making, or manufacture of brick, they are hardened 
after mouldilij, to proper size, by 

1. Baking in the sun, or 

2. Burning in a kiln. 

Hardening by burning is now the universal method. There 
are numerous methods employed in brick making and the ma- 
chinery used has been highly developed and specialized. Bricks 
made of tempered clay may be made 

1. By hand, or 

2. By machine. 

Bricks are now practically always made by machines run 
by mechanical power. Bricks made of semi-plastic clay (i.e. 
ground clay or shale sufficiently damp to adhere under pressure) 
arc generally machine made throughout. 

Methods of Brick Making. — There are four distinct methods 
employed in the manufacture of brick, the equipment required 
depending largely upon the nature of the raw material and to 
some extent upon the desires of the manufacturer. The meth- 
ods are: 

1. Hand method. 

2. Soft mud method (obsolete^. 
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3. Dry press method. 

4, Stiff mud method. 

Hand Method. — This method is used only in isolated or 
exceptional cases, usually on a very small scale, where labor 
is very cheap. 

In this process the clay is taken directly from the day bank and thrown 
into a pit with the proper amount of water. 

A large wheel operating on a shaft and drawn by a horse or several 
laborers passes through this pit and thoroughly mixes the clay and water. 


STRIKE 



STRAIGHT 
EDGE 


Figs. 3,775 and 3,776. — Home-made brick mould for single brick, and strike. The mould 
as seen has neither top nor bottom. The sti ike is simply a short board having a straight edge 
for levelling off the clay in the mould. 

The tempered clay is pressed by hand into a wooden or metal mould 
or four sided case (without top or bottom) which is of the desired shape 
and size, allowance being made for the shrinkage of the brick in drying 
and firing. 

Fig. 3,775 shows the mould; the method of using is shown in figs. 3,777 
to 3,782. As here illustrated, the moulder stands at the bench or table, 
dips the mould in water, or water and then sand, to prevent the clay 
sticking, takes a rudely shaped piece of clay from an assistant, and dashes 
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”77 to 3 <52 Making buck by hand. A veiling the mould B canding the mould, C, placing mould on table, 
clay m mould £ l^^velling with strike* F* turning out brick on board 



Frrjs i 78 i to -i /8f) Rabcr and Lang h ind mould for concrete brick, illustrating method of 
I IV i filling mould with maUrial, fig 1,781, limping with shovel, fig 3,78*), 
nn k iTig over lig 1 786, rekasing finishi d brick Avti ige time to make f bricks, Ih seconds 
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this into the mould vvhich rests on the moulding bench He then presses 
the clay into the corneis of the mould with his fingers, scrapes olf any 
surplus clay and levels the top by meai^s of a stiip of wood called a “strike/* 
and then tuins the brick out of the mould on a board, to be carried away 
by anothei assistant to the drying ground. 

The mould may be placed on a special piece of wood, called the stock 
board, pnwidcd with an elevate cl tongue of wood in the center which 
produces the hollow .or “frog** in the bottom of the brick. 

Soft Mud Method. — This process is simply a method of 
forming the brick in a mould under pressure. To prevent 



tK.s 3,787 and S 788 Stock ho ml with lonRuc foi use with mould in nnkim5dcprt.saiorH ype 
buck and bictional vuw of mould in iKjsiiion on th< Ixjird 'Thi stetion ib on Itm* M S, 
and shows how the fruidi ttntu tli< ton m s > ih il tliL dt pi^bsion or f o will co u in pi )i)er 
ixisition. 

the wet clay adhering to the mould the latter may be 
sprinkled with sand, thus iormmg sand mould brick, or with 
water, forming water struck brick. 

A diHntcgrator is, or is not needed, depending upon the kind ot cla> w Inch 
IS being used Ihe clay is 1 hi own into a sojt mud machine with enough 
water to bring it to about the consistency of clay that is used for making 
bnck by hand The bruk machine thoioughly mixes it un, and presses it 
into moulds, which aie then ovelturn^*d on a pal ^ board and the bnck 
earned away to be dned. 

fn some cases wheie a greater amount of pugging is desired or reauired. 
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3 791 — ^Lancaster special automatic bn iridi nine for making bnck b> the soft mud process In operation, it tempers and 
esses the clay into the moulds, sinking ofi the surplus clay as the mould comes from under the die and keeping the strUongs in 
e machme 1 1 will then bump the moulds ar^ dump the brick on a pallet deliver the pallet of bnck to trucks or on to a cable 
Qveyor It puts the empty mould mto the sender, where it is properly sanded and then delivered to the machine to be refilled 
le only hand work necessary is debvenng the pallets to the machme 
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the clay is first put through a pug mill before dropping into the brick ma- 
chine proper. The soft mud machine can mould four, five or six brick in 
one operation, depending upon their size The brick formed by this process 
are all uniform in size and resemble very much brick made by the hand 
process. 

Dry Press Method. -This method is generally used where 
it is found that' the clay cracks very easily on drying, if too 
much water be added to it. 


“H g" F’ E D* 


Forced Feed Wings*M 


Forced Feed 
SHKF't"R‘ 



Au6ir Shaft 


Liners 

Fit,. 3,7Q(> - International auger and liner detail showing tapered auger. 


The clay is ground, usually in a dry pan, and then taken directly to thi 
machine, no ^atcr being added to it. This machine is a very heavy press 
and under an enormous pressure it presses the clay into a brick. 

Brick made by this process are characterized by being very dense anc 
having very smooth surfaces and sharp corners. Dry press machines an 
usually made in two sizes, to discliarge either two or four brick, that is 
finish^ brick at one operation. 

No dryer is required by this process, as the brick are taken directly fron 
the pressing machine to the kilns. 
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Stiff Mud Method. — In this process the ground clay is mixed 
thoroughly in a pug mill or in a wet pan, from which it is put 
directly into an auger machine where it receives further mixing 
and tempermg. 

By meaiw of a screw arrangement this machine forces the clay through 
a die located at the front out of which it comes in a contmuous bar. Dif 
ferent dies can be constructed, so that the brick ^^lll come out v,ith holes 



in them, or so that round drain tile, hollow-\vdre, etc , of different si2cs 
can be made. 

After the bar of clay comes out of the die, it is now ready to be cut into 
the proper lengths, which is done on a specially designed cutting table 
equipped with cuttmg wires. These iMres leave a rough side where they 
pass through, but as this is usually on the side of tlie brick where the mortar 
jomt occurs when the bricks are set in the wall, it is not objectionable 

If desired, however, the bnck can be put through a miii i 
be operated either by hand or power, which gives the bncl^[|(qo<l<|H'llillrea " 
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and comers and at the same time impresses names or designs in them, if 
desired. 

The stiff mud method is used also for the manufacture of drainage tile, 
hollow-ware, the simple form of floor tik and roofing tile. The die at 
the front of the machine determines the kind of ware that cam be made. 


Brick Making Machinery. — Great progress has been made 
in brick making By the development of special machinery for 
performing the different operations which formerly were done 
by hand. The machines usually employed in making brick are 
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1*10 3,798 — Element^u'y auger brick mjchine illubtritiiig oik iUon. 



Fig 3,799 — Intet national stiff mud machine it conaiats of a combined pug mill and brick 
machine The upper part of the machine is a long tub wit h blades which mixes and tempers 

the material The lowc r pai t has an auger Inch ioill!> the tempered material through the 
die and dischaigis a solid bar of cl ly to be wiio cut in making wiie cut brick. This machin* 
is ilso usi d in the maniita*. lurt of hollow t k . di am pipt ", etc 
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1. Disintegrator. 

a Grinder 
b Crushei 
c Stone sepiritor 

2. Pug mill. 

3. Wire cutter. 

4 Pi ess 

s Biiek machine. 

6 Dner 



Fig. 3.800 — International rock crusOier, for breaking up large lumps and rocks of flint, lime- 
stone, sandstone and shale This cmsher will reduce the material to uniform pieces of 
about the size of eggs 


Disintegrator. — ^Thls consists of a grinder of a type best 
suited to the material used The grinding mills «ire cither a 
series of rollers with graduated spaces between, through which 
the clay or shale is passed, or arc of the ordinary “mortar 
pan” type, having a solid or perforated iron bottom on which 
the clay or shale is crushed by heavy rollers Shales are some- 
times passed through a grinding mill before they are exposed 
to the action of the weather, as the disintegration of the hard 
lumps of shale greatly accelerates the “weathering ” In the 
case of ordinary brick clay, in the plastic condition, grinding 
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P\c 3 801 — Intern itionil gnnclmg or diy pin for leduung flint shale, fire clay, and othef 
hard clays to tht pi oper lint nt ss lor t ht m inut u tut t o( rl ly products In construction, 
the bottom of th< pan is pt i foi it< d ind as f ist as the cl ly is reduced to proper sirt it falls 
through, ready to be streont d uid mixed 



fiQ. 3 802 — I mcislcr compound disintcgritor and ci usher The upper or cutting roll li 
sectional, fitted with steel rutting bars with flange that overlaps the smooth feedmg roll so 
as to prevent spilling the clay fiom the side of the machine In operation, the upper rolls 
disintegrate the clay and the lower smooth rolls refine the clav to a un orm disintecjationv 
especially taking care ot the disintegration of the fine stones hich m ly pass between the 
upper disintegrating roll and it'^ smooth feed roll due to the spice occupied by tlie smooth 
cutting bars 
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nulls are only used when pebbles more than a quarter of an 
inch m diameter are present, as otherwise the clay may be 
passed directly through the pug mill, a process which may be 
repeated if necessary 

For wet or alluvial clays, or for general wet gunding a smooth roll 
differential crusher is suitable 

For clays containing stones a combined conical loll crusher and stone 
separator should be used The term disintegrator as usually applied means 



S 803 — International w t p in t >r use wh< reel ivs must I) i sp lally well mixed with water 
suitable for sewer pux, work liicbiuk silici brick an 1 indL,ri( ilebiick In construction, 
the wet pan h-is a solid bottom In o tcratfon, the inateri il is LharRi i into the pan where 
It IS pix^rly mixed an 1 tnd to tii dcsin 1 hnem^s tliLii water is added and the contents 
are mixed and tempered until re idy for the shaping of the brick 1 his process is very much 
used in the manufacture of fire lirick 


a heavy duty or first stage crusher as distinguished from a second stage 
crushing machine commonly called a crusher In (ig d,802 both machines 
are combined in one unit and the distinction is clearly shown 

In the stone separating crusher conical rolls differentially geared are 
provided, the stones being discharged over the large end of the rolls and 
mav be caught in a bo^ or earned away by means of a chute 
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Pug MUl. — ^After the day has been ground in the disinte- 
grator and crusher, and the stones (if any) separated, it passes 
into the pug mill. 

This machine consists of a box or trough having a feed hole at one end 
and a delivery hole or nose at the other end, and provided with a central 
shaft which carries knives and cutters so arranged that when the shaft 
revolves, they cut find knead the clay, and at the same time force it to 



Fig. 3,804. — Elementary pug mill, illustrating operation. 



Fig. 3,80.5. — International pug mill (also called pugging or mixing machine). Some varietie* 
of soft ground clays ai c of such composition that they can go fi om the disintegrator direct to 
the brick machine, others should be pugged until in a soft, plastic state, ready for shaping. 
Ground material, like clay, shale, and fire clay, must be mixed with water and pugged untir 
plastic and ready for the shaping of the brick. f 

wards and through the delivery nose, as shown in fig. 3,804, delivering a 
solid or continuous mass of clay. 

The cross section of this nose of the pug mill is usually approximately the 
same as that of the required brick plus contraction for ordinary bricks. 
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Fig 3,806 -luternation'il 'lutom itic fndtt f jr lutnn itic ilU lit ’m div it tn ihc jiuf m 1 
In operation, tht gr uiid cl i\ dto|tcl into tiu tub of tin fi hi fi >m whuh it fi I 
into the pug mill thn iikIi iti f in iiini wlijsc si/< c in Ik i Iju t( 1 V unitoim m \mg ot 
’ay II tl witfi IS sccurtd l)\ Ijustiiii, the opening nnl w itii siijiph 



I iG 1,807 — International auger m ichtne for use m (onnictiun with i pug mill In operation, 
thf luger of the machine forces the tempt it d el ly through the die iritl disch erges a solid bar 
of clay 
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Wire Cutter. — The bolid mass of cl ay coming f rom the auger 
type pug mill is pushed onto a smooth iron plate, which is 
provided with a wire cutting frame having a number of tightly 
stretched wires placed at certain distances apart, arranged so 
that they can be brought down upon, and through, the clay, 
and so many bricks cut off at intervals. 


AUGER 


CONTINUOUS CLAY MASS FROM PUG 


CUTTER 

frame 




IPfl 


A ; f 1 » 1 ^ ' i 


Fig 3 809 —International wite cutter or boird delivery cuttinf? tnble It operates by hand- 
cuttinR into bntk tht bir of dav foinud b\ the stiff mud pUR null 
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The frame IS sometimes in the form of a skeleton cylinder, the wires 
Demg arrange radially (or the wires may be replaced by metal discs), but 
in all cases bnck thus made are known as “wire cut bnck ” 

According to the section cut, the bnck are said to be side cut or end 
cut. 
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Press. — In order to obtain a better shaped and more compact 
brick, after the wire cutting process just described the brick 
are placed in a brick press and then squeezed into iron moulds 
under great pressure. 

Figs. 3,812 and 3,813 show the construction of a typical 
brick press. 

There are many forms of brick press, a fev.' for hand power. 



Flo, 3 Ml Dry prfss plant 1*1 in sho\Mii^ guicial an i lament of mathinery and space 
required 


Jiut lilt- most adapted lor bell driving, although in recent 
years hydraulic presses have come more and more into use, 
especially in Germany and America. 


The essential parts of a brick press are: 

1. A box or frame in which the clay is moulded. 

2. A plunger or die carried on the end of a ram, whidi 
gives the necessary pressure 

3. An arrangement for pushing the pressed brick out of 
the moulding Iwx. 
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Such presses are generally made of iron throughout, although other 
metals are used occasionally for the moulds and dies The greatest vana- 
tions found in brick presses are in the means adopted for actuating the ram, 
and many ingenious mechanical devices have been applied to this end 
each claiming some particular advantage over its predecessors In many 



Fig 3 fil4 — Infctin ition ilautomiticicprc«;s in the manufactureof brick by the stiff mud 
pn»cu*9 the side s cut by Uic vine art rouRh and when the bricks are lequired to have smooth 
sides they art repressed on a ropri ss machine 1 he same press is used to st imp names and 
pit terns on bricks, also foi corncis and sixcial slia'p edges The repress is also used for 
floor tiles 


recent presses, especially where semi plastic clay is used, the brick is pressed 
simultaneously from top and bottom, a second ram, working upwards from 
beneath, giving the additional pressure 
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Brick Machine. — The operations performed by the pug mill, 
cutter, and brick press are now generally done by one machine 
called a brick machine which is simply a pug mill, cutter, and 
brick press combined. 


In operation the pug delivers the clay, downwards into the mould, the 



Fig 3 815 — International soft mud brick machine In operation, Uk mixed and tempered 
material ib charged into the machine and the b! ides inside the machine again pug temper, 
and force the contents toward the txittom where the mat* n il is forced into moulds of proper 
size Four to six bricks can be made in one optnlion 1 he soft mud process uses material 
with a high moisture content 


proper amount of clay is cut off, and the mould is made to travel mto 
position under the ram of the press, wrhich squeezes the clay into a solid 
mass. The general appearance of a bnek machine is shown in fig 3,815. 


Drying. — As soon as the clay product has been formed, it 
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is ready for drying. In older plants very often air drying is 
resorted to, but in modem plants artificial drying of two 
general kinds is used, as accomplished by; 



^IG. 3,8 lb — Berg dry press brick machine Some clays are of such nature that they will cradt 
in drying if too much water be added to them when forming the brick In such cases a 
press machme is used, the clay being pressed into a brick under enormous pressure wifhouv 
adding any water Used to make facing brick, where smooth faces and sharp corners art 
desired, also for making fiie brick. 


1. Drying floors. 

2. Tunnel dryers. 
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Drying Floor . — This is a concrete, stone, steel, tile or some other kind 
of floor, under which either steam or heat is used to radiate through and 
dry the material, which has been deposited on the floor. This method is 
still considerably used in the drying of special fire clay shapes, and in some 
*4«^s for drainage tile. 

Tunnel Dryers — Tunnels are long, narrow slructures into which 
loaded cars of wet or green brick or tile are placed and diied until ready 
for placing in the kilns for burning. The cars loaded with wet biick aie 
set in at one end and the dried brick are draw n out at the other end, each 
tunn*'l holding about fifteen cars, so that the process is continuous. 



Tr. ? Pi ' — lull rndtioiij] Jay mixer used to mix clay and feed it to the H v It is 

sormliines fitted with steam coils to put a small amount of moistuie into tlieclav It 
fieds the <lay into the machine at a con tant laie whith Ctiri bo vaiud to suit conditions. 


The heat for these is either waste heat for cooling kilns, heat from a 
furnace burning coal, wexxi, gas, or oil, or exhaust or live stvam heat. 
The brick remain in the di yer until the water whii h was addt'd in the tem- 
pering of the clay has been eliminated and the brick aie haid enough to 
set in the kiln. 

It is important that the brick be properly dried and the proper equip- 
ment be metallic for this work. The atmosphere of the drying shed should 
be fairly dry to which end suitable means of ventilation must be arranged 
(by fans or otherwise). If the atmosphere be too moist the siu face of the 
brick remains damp for a considerable time, and the moisture from the 
interior oasses to the surface as water, carrying with it the soluble salts. 
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which are deposited 
on the surface a» 
the water slowly 
evaporates This 
deposit produces a 
"‘scum ” 

When the drying 
IS done in a dry at- 
mosphdc the sur- 
face quickly dries 



and hardens, and th»» moisture 
from the interior passes to the 
surlace as vapor, the soluble 
salts being left distributed 
thioigh the whole mass, and 
consequently no “scum*’ is 
produced Plastic brick take 
much longer to dry than semi- 
plastie, they shrink moie and 
hive a gi cater tendency to 
warp oi tiMst 

Fit s S 818 iiid 3 819 — Infirmtional 
opt n iir dryer for sun and air diy- 
ine and pilUt tuin t iblc The 
tiiin Irlilt IS set near the cutting 
m^cliiTK and two pallets 'ire placed 


theicoii About 500 brick are set on these pallets and elt v iting car is run undtrnL'ith and 



Fig 3 820 —International radiated heat di ytr /# consuls of tunnels or rooms ihto which are 
placed the cars containing the brick Ihe process is contmuous, as a car is drawn out at 
one end with contents completely dried at the simc tunc a ca with wet brick is placed in 
the other end I he tunnels have furnaces under one end which can be made to use either 
coal wood oil, natural gas or pioducer gas for fuel Dryuig capacity per tunnel, 3 000 to 
5 000 brick per day 



1,582 ■ 36 


Brick Making 


The best drying clays permit lapid application of heat, drying the 
brick safely in six to eight hours 

The aveiage dry mg clays require that the buck be subjected to mod- 
erate heat for several hours, or until the brick have ‘‘set'* sufficiently to 
be “fne ' from the pallets, before the rapid drying heat can be applied, 
and the back diied safely in 12 hours, which some consider to be the stand 
ard basis of calculation for drying brick in steam pipe rack back dryers 

Burning. — The burning or firing of bricks is the most im- 



1*10 ^ 821 — Lancaster ‘ Martin” steam pipe rack brick diycr showing method ol iill i g i ack« 
with aid of conveyor 


portant factor in their production, for their strength and dura- 
bility depend very largely on the character and degree of the 
firing to which they have been subjected. The action of the 
heat brings about certain chemical decompositions and re- 
combinations which entirely alter the physical character of the 
dry clay. It is important, therefoie, that the firing should 
be carefully conducted and that it should be under proper 
control 
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For ordinary brick, the firing atmosphere should be oxidizing, and the 
finishing temperature should be adjusted to the nature of the clay the 
object being to produce a hard strong bnck of good shape, that will not 
be too porous and will withstand the action of frost 

The finishing temperature langes from 900° C to 1250° C , the usual 
temperature being about 10o0° C for oidmarv bucks I ime clays require 
a higher firing temperature (usually about 1 100° C to 1200° C ) in order 
to bring the lime into chemical combination with the other substance*? 
present 



Fig 3 822 —Sub section of La icaster ‘ Martin steam pipe nek brick dryer 1 he section w 
8 ft between centcra of supportini? racks 14 shelvt s of pipe in height ms center t ■> center 
of pipes 9 pallets of briek in width The sub section holds l-b six briek pallets of br icka 
or 56 bricks 


Kilnb. It IS evident that the l)est method of firing bucks 
IS to place them in permanent kilns, but although such kilns 
were used by the Romans some 2,000 yeais ago, the older 
method of firing in “clamps’’* is still emplo\ed in the smaller 
brickfields in every country where bucks maae 

♦MOTE -Thtse cl imps irc formed b> arranging the unlaid br tks in a seias o ows or 
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Kilns are of three general types: 

1. Up draft. 

2. Down draft. 

3. Continuous kilns. 



Kig. 3,823 — International dryer car. tt han steel decks and three uprights, used to carry 
bnck drainage tile, and hollow buck 


NOTE -Conitnued. 

walls, placed fairly closely together, so as to form a rectangular stack. A certain number 
of channels, or fire mouths arc formed in the bottom of the clamp: and fine coal is spread m 
honzontal layers between the bricJcs during the building up of the stack. Fires are kindled 
in the Are mouths, and the clamp is allowed to go on burning until the fuel is consumed through- 
out. The clamp is then allowed to cool, after which it is taken down, and the bricks sorted, 
those that are under fired being built up again in the next clamp for refinng. Sometimes the 
clamp tiikes the form of a temporary kiln, the outside being built of burnt bricks which are 
plastered over with clay, and the fire mouths Iieing larger and more carefully formed. There 
are many other local modifications in the manner of building uo the clamps, all with the object 
of produdng a large percentage of well fired bncks. Clamp firing is slow, and also uneco- 
nooucal, because irre^ar and not sufficiently imder control, and it is now only employed 
where bricks are made on a small scale. 
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Up Draft Kilns. — This style of kiln is the cheapest to build. 
These kilns are of two general kinds; 

1, Permanent wall type; 

2, Temporary wall type. 



f IG 3,824 — Up draft kiln, as used for burning lower gi ich s» of brick 



Fir 3 825 —Round down draft kiln for burning high clas»3 w ire such as lacing brick, roofing 
tile, tiie brick, and sewer pipe 


In the first style the brick to be burned are set between the walls in such 
a manner as to allow openint^s along the bottom at intervals, in which coal 
or wood IS used. In kilns without permanent walls, the entire kiln is built 
up of bnck to be burned, leaving fire boxes at intervals. Then the entire 
kiln is mudded over the sides to make it air tight. 

In all up draught kilns the heat travels from the oottom and upward 
and escapes through the top. Coal, wood, or gas can be used for fuel, 



Fig. 3326.— International continuous kiln. The9e kilns use less fuel than other types, but are more expensive to build, they being 
fitted especially for the larger plants. They consist of a series of chambers, the air of combustion being heated up by passing 
it through chambers filled with hot, burned brick. The burning gases instead of passing direct to the stack are first pulled 
through chambers of green brick, thus practically burning these brick before any direct heat is turned into them. Continuous 
kilns are used for the burning of brick, tile, hollow ware, and fire brick. Fuel used, fine coal fired direct, or producer gas made 
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Building brick, drain tile, and floor tile can be burned in this type of kiln 

althou^, in the case of tiling it is necessary to have kilns with permanent 

walls. 

Dow0 Draft Kilns. — These are permanent installations and 
:an be built either rectangular or round. They have perma- 
lent walls and a permanent top. The bottoms are perforated, 
vhich perforation connects with a flue, and this in turn with 
the stack. 

The heat whidi is supplied either by wood, coal, oil, or 
gas, travels upvra-d along the inside of the kiln, then down- 
ward through the ware into the flue at the bottom of the kiln 
and out into the stack. The down draft type of kiln is used 
for better grades of product and where a higher temperature 
IS required. 

Continuous Kilns. In later years the continuous kilns have 
been developed. These kilns are either direct fired with coal, 
or with producer gas. 

This t5T)e of kiln consists of a number of chambers imme- 
diately adjacent to each other, so that the heat after passing 
through one chamber is carried to the next, the next, and so 
on, so that all of the heat is extracted from the gases before 
they finally pass up the stack. 

Average Burning Temperatures. —Common building brick, 
drain tile, and hollow-ware, 1,700 degrees Fahrenheit, 925 
degrees Centigrade, to 2,000 degrees Fahrenheit, 1,095 degrees 
Centigrade. 

. Roofing tile and floor tile, sewer pipe, 1,800 degrees Fahren- 
heit, 970 degrees Centigrade, to 2,200 degree'- Fahrenheit ,1,205 
degrees Centigrade. 
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Fire brick and fire clay products, 2,000 degrees Fahrenheit, 
1,095 degrees Centigrade, to 2,500 degrees Fahrenheit, 1,370 
degrees Centigrade. 

Silica and magnesite bnck, 2,700 degrees Fahrenheit, 1,480 
degrees Centigrade, to 3,000 degrees Fcihrenheit, 1,650 degrees 
Centigrade. 

In each of the above cases the average limits are given as 
difterent clays require different temperatures for burning. 


NOTE — Fire brick. These can bt. by either the soft mud or chy press plants as shown 
3 789 and 3 790, also 3 811 with the exception that a dry pan is used instead of a diain 
tegrator, as lire clay is nearly always hard If it Le rock like, a jaw crusher is used to reduce 
It to a size suitable for dry pans Special shapes and Hi Re block are usually dried on a hot 
floor which is a floor made of wood or cement underneath which are pi iced steam or hot 
water pipes Regular brick and shapes made on either a stiff mud or soft mud machme are 
usually dried in tunnel dryers such as shown m fig 3 820 Dry press brick contain so little 
moisture that in most cases a dryer is not used When one is desired, however, a tunnel 
dryer is best adapted for it Rectangular or round down draft kilns or continuous kilns can 
be need for burning Up draft kilns are rarely used as it is difficult to re ich the proper tern 
twrature in them kuel (an be cither natural or producer gas coal, or oil 
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CHAPTER 64 

Brick 


By definition, a brick is a solid unit of clay, either burned or 
sun dried, about 8x3®<^x2J^ inches in size. 

A portion of alnick as distinguished from the whole is called 
a brick bat or bat. 

The half of a brick is known as a “4}/^ in. bat,” and any length 
above this and below 9 ins., a >'*4 bat. 

The great variety of bricks used in building may be classed: 

1. With respect to the degree of heating, as 

fl. Sun dned (adobe), 
b. Burnt. 

2. With respect to hardness, as 

a. Kiln run. 

KmbracinK haid enough foi the outside of buildings dividt d nto liardi 
common building, paving, hard building, outside, hard red strictly hardf 
select h ird , i ough hard , hard w ishcd kiln i un hard, and common h ird brick* 

b. Soft or salmon britk. 

Embracing those not hard enough for outside walls and including soft 
salmon, b icking up, pale light, chimney, filling in, inside wall and foundry 
brick 

3. With respect to the color, as 


NOTE — ^There is more or less confusion m difleinit localitiu *s to exact definitioriS 
the diderf nt grades of bnck 
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a. Red 

b. Yellow 

c. Blue, etc 

4. With respect to method of making, as 

a. Hand made (obsolete ) 

b. Machine made 


5. With respect to finish, as 



Fic. 3.S27 . — ^Top and bottom sides of brick (exasg^ ated for clearness) . The top is the w ider 
Bide in hand-made brick and nearly all brick except wire-cut brick, the top can be 
told from the bottom because it is much rougher. 
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b. Backing. 

c. Paving, etc. 

8. With respect to the material, as 

<7. Clay. 
b. Shale. 

9. With respect to shape, as 



Flos. 3,830 to 3,8.H2 — Dtpios'jion type brick borne bucks arc m.ule with a fU prLS'.ion w hich 
19 intended to lock the mortar and make a st longer joint r/ic cfeprcaaion is sometimes 
made on top, sometimes on the bottom, and again on both top and bottom. The depression 
should be on top rather than on the bottom. 


a. Common. d. Plinth. 

b. Squint quoin. t. Radial. 

c. Bull nose. ). Coping. 

eti 


From the classification it is seen that the builder has a great 
variety of brick to choose from. Some are made for strength 
and some for appearance. It must accordingly be evident 
that anyone contemplating giving a contract for a brick 
building should have a knowledge of the properties of these 
various brick. Hence, any contract for a brick building 
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should specify in great detail the quality and kind of bnck to 
be used. 

In general the following characteristics Should be noted 

i ommon Brick » — Ihese are made of cliy or shale with the usual heat 
treatment in the kiln Common brick have a natural surface, in distinc- 
tion to face buck which hd\c an artifici il surface 

Sand Lime Brick. —These biiik hi\e a low crushing strength hence 
should not be used where stiength is essential 



Vi s aSMand 18J4 IX prtssion type brick Secrionil \k\vs showini; distribution of the 
mortar with to|J ind with bot to ii <li Ui ksi the tting be first class the bottom dc 

prtssion brick ir objtetion il Ic 


Face Brick.— Since buck of this class are made accurately to size 
and arc finished for apixarance (rough oi smooth'i thev are emplo>ed for 
the outside of walls, being accurate to size the\ can be hid with thin joints 
without disturbing the bonding 

Pressed Brick. —These are made almost entirely for face woik, al- 
though in some localities diy pressed brick are used as common bnck 
Hydraulic pressed buck are dry pressed Moulded bnck are always dry 
pressed Verv fine brick are made by this process Dry pressed bnck 
may be obtained artificiaJlv colored 
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Dressed Brick.— To secure accurate dimensions, bricks are sometimes 
dressed, that is, rubbed against a cast iron plate, the workman some 
times bating them with a wedge shaped beater tipped with iron, called 
dresser This treatment toughens the brick, corrects any warping which 
may have taken place, and leaves the arrises very sharp 

Glazed Brick . — ^These bnck, which are uniform in size, are made 

INFERIOR WORK 
IN APPLYING 

MORTAR^.^^'^ ^ ' " 





UNSUPPORTED 
■EXCE5SIVL LOAD 

Pig. 3 835 — Objectionable feature of bottom depression brick Before a bottom depresbior^ 
bnck la laid, the depression should be filled with mortar otherwise air will surely be pocketed 
in the depression by the mortar which will prevent proper bedding, resulting m unequa 
loading as shown 


a mould, and later b> special treatment iecei\e a glazed surface rne\ 
are us«d to secure sanitation and cleanliness as in hospitals, kitchens, etc 

Enameled Brick. The terms glazed and emmded refer practically t< 
the same product An enameled surface may be distinguished from a 
glazed surface by chipping off a piece of the bnck The glazed brick will 
show the layer of slip between the glaze and the body of the bnck, while 
the enameled brick will show no line of demarcation between the body ot 
tile bnck and ♦he enamel 
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Enameled (as well as glazed) bnck are extensively used for the extenor 
surfaces of buildings, particularly for street fronts and light courts, and for 
intenor side walls and partitions of rooms or buildings used for a great 
vanety of purposes 

Fire Brick . — In manufacture, fire bnck are usually made from a mix- 
ture of flint clay and plastic clay They are usually white, or white mixed 
with brown in color, and are used for the lining of furnaces, fire places and 
chimneys 

Paving Brick . — These are extremely hard, usually annealed or 



CS 3 836 to 3,838 — Bnck bats or bats The half of a brick is known as a 4^ <| in bat, as ill 
hg 3 8 36 while any length above this and below 9 in is known as a bat ds in fjgt 3 837 
and 3 838 With the new standard of brick si 7 ts just introduced which calls for 8 in 
length of brick, fig 3 8 16 will be correctly called a ‘ 4 ir hit \ the *4 bat de^wnation, 
though It gives no indicat ion of the size will no doubt still have to be tolerated. UNniLloua 

SB It IS 
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vitiified. They are con- 
siderably more expensive 
than common brick and 
are seldom used in 
buildings. 

In general, brick 
that are hard burned 
weather better and are 
ordinarily put on the 
outside of the wall. 
The softer or less 
burned are used for 
inside work known as 
backing up and for in- 
terior walls. All brick, 
including soft brick, 
possess a, considerable 
factor of safety for ail 
loads ordinarily im- 
posed upon them. 

Size of Brick. — Up 
to a few years ago 
brick were made in a 
multiplicity of sizes. 
Some years ago, how- 
ever, the American 
Face Brick.Assodatior. 
and the Common 
Brick Manufacturers’ 
Assodation adopted a 
standard size for their 
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product. The American Society for Testing Materials oonfirmed 
this standard size and incorporated it in their specification for 
building brick. Most of the brick now manufactured in the 
United States conforms to this standard size as follows: 


Common brick and textured face brick 

8x2^4% 3^4 

At the later request of certain manufacturers the fi^owing 
additional standard has been proposed but not yet officially 
adopted. 


Smooth face brick 

Sx2%x3y. 


The sizes of all common brick vary considerably in each lot according 
to the degree to which they were burned, the hard bnck being from }i to 
^16 in. smaller than the salmon brick. 

The sizes for pressed brick were 8?'8X4}gX23,8 and 8JiX4x2}i in. 
Pressed brick were also made V 2 in. thick and 12X4XlHt those of the 
latter size being termed Roman bnck, or tiles. 

While elimination of the great variety of sizes by the new standard will 
considerably simplify matters for both makers and consumers, it is to be 
expected that there will be some slight variation for tijese sizes due to the 
characteristics of the materials used and mode of manufacture. 

Fire brick are made in various sizes (and shapes) to suit the requirements. 
The ordinary size of fire brick is 9X4J4X2J^. 
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Weight of Brick. — ^This varies considerably with the quality of the material, and 
with the size of brick. The weight of brick ranges from 4J4 lbs. to lbs. A 9x 
4J4 X fire brick weighs about 7 lbs. In estimating it is convenient to know the 
weight of brick per cu. ft.; this is given in the following table: 
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Physical Tests. — ^At least five dry bricks shall be weighed 
and completely submerged in water at a temperature between 
60 and 80“ F., the water heated to boiling within one hour, 
boiled continuously for five hours and then allowed to cool in 
the water to a temperature between 60 and 80* F. They shall 
then be removed, the surface water wiped off with a damp cloth 
and the brick quickly weighed. 

The percentage of absorption shall be computed on the dry 
weight, according to the relation: 


Percentage of Absorption = 


100 iB-A) 

' T"** » 


where A = weight of dry brick and B = weight of saturated brick. 


Strength of Brick. — The ratio of the crushing strength of 
brick and of walls built from them varies with the strength 
of the brick , the workmanship and character of the mortar joints . 


^Classification of Bricks. — According to the results of physical tests, 
bncks are classified as vitrified, hard, medium and soft bricks on the 
basis of the following requirements* 


\ainr of 

Grade 

Absorption Limits, per cent 

Compressive Strength { 
(on edge), lb persq in 

1 Modulus of Ruptore. 

1 lb persq. io. 

Mean of 

5 Testa 

Individual 

Maximum 

Mean of 

6 Tests 

Individual 

Minimum 

Mean of 

1 Tests 

Individuil 

Minimum 

Vitnfied Bnck . 

5 or less 

6 0 

lOOOor over 

4000 

1200 or over 

800 

HardBnck 

5tol2 

15 0 

3500 or over 

2500 

600 or over 

400 

Medium Bnck 

12 to 20 

24 0 

2000 or over 

1500 

450 or over 

300 

Soft Bnck 

20 or over 

No limit 

1000 or over | 

800 

300 or over 

200 


The standing of any set of bricks is determined by that one of the three 
requirements in which it is lowest. 


Absorption Test. — For the same kind of brick, the one which 
will absorb the least amount of water is the most desirable. 

The reason for this is, because in laying the bricks having a great avidity 
for water will absorb the water from the mortar so rapidly that the latter 

♦note —According to the American Society for Testing Matenals official for the yanont 
grades ol bnclr 
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does not set properly and will crumble in the fingers when dry. Hence 
before laying, the bricks should be thoroughly dampened. 

A test for absorptiveness of a brick as suggested by Gilbreth may easily 
be made as shown in figs. 3,856 to 3,859. In making the test the bnck 
must be perfectly dry before placing in the water or the test will not be 
accurate. 


Volume of Masonry. — In consequence of the variations in 
dimensions of bricks, and thickness of the layer of mortar or 
cement in which they may be lain, it is also impracticable to 
give any rule of general application for volume of laid brick 
work. It becomes necessary, therefore, when it is required to 
ascertain the volume of bricks in masonry, to proceed as follows: 

Rule — I. To face dimensions of particular brick used, add thickTKss 
of mortar joint. 

0.. Compute area in sq. ft, and divide this by area of face of wall; 
3m Multiply quotient thus obtained by number of rows of brick across 
wall w'hich will give number of brick in wall.'^ 

Example . — A 12 in. w^all is 4 ft. high and 80 ft. long; si^c of buck 
8 xS ^4 X3?i; J 2 in. joints. How many brick does it contain? 

Im face dimen, -f joint 

8 + m 

2 K + = 2?4 

2m face area brick and mortar ^ ^ = .162 sq, ft. 

face area w'all =- 4 X 80 = 320 sq . f t . 

No. of brick in face of wall = 320 162 = 1975 

3m Number of brick in wall 1,975 X3 = 5,925 


“T^OTE. — In case of a header row consider header row as two rowa 
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CHAPTER 65 

Mortar 


One of the most essential elements in brickwork is the 
mortar* in which tbp bricks are laid. 

By definition, mortar is a cementing material med to bind 
together brick or stones into structures. 

There are several kinds of mortar, composed of different 
materials, of different strengths and of cost which varies not 
only for the mortar itself, but also on the ease of its meiking. 

The principal mortars are: 

1. Lime mortar. 

2. Lime-cement mortar. 

3. Cement mortar. 

a. Portland 

b. Natural. 

Lime mortar is recommended for ordinary house construc- 
tion. It may be used except where very heavy loads have to 


*NOTE —The Greeks iti th<ir mabonry construction did so erect their marble walls by 
rubbing the blocks togethtr after applying sand and Water to the joint, until the desired planes 
were obtained Thus hid, the large bltxks of marble, which weie of suthcient size and sta- 
bility to ntain their positions in the wall by gravity, mide a perfect wall With the modem 
small .clay unit of brick, howevei , thcie is not <>uf)icienl weight to a unit to per nit the Greek 
procedure Here mortar is used, and it fuliillb the double function of providing for each 
brick a bid m which the irrigulantics of surface are overcome and, what is still more im- 
port int, of surrounding each brick with a bonding material which eventually produces a 
monolithic structure 
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be carried as on brick piers, or walls much cut up by window 
or door openings, or in very exposed situations. 

It shotild not be used for exterior basement walls subject 
to a great deal of dampness, because excessive dampness, if 
long continued, makes it lose its binding properties. Lime 
mortar hardens slowly and becomes stronger with age. Its 
cost is low. 

Cement-lime mortar has come in favor within the last few 
years. Tests show it to be stronger in compression and better 
than Portland cement mortar, when properly proportioned. 
The suction of the brick, which steals much moisture from 
Portland cement mortars, affects cement-lime mortars to a less 
degree when hydrated lime is used. Cement-lime mortar is 
much less costly than Portland cement mortar. 

Portland cement mortar is excellent mortar for more expen- 
sive work or where special strength is required, or for wet or 
very exposed structures, under water, or for freezing weather 
where there is a chance that the wall may be subjected to 
alternate freezing ahd thawing before the mortar has set. It 
is more costly than other mortars, and for special purposes is 
rapidly losing ground in favor of cement-lime mortar. 

Natural Cement mortars may be used in walls or piers carryinj^ heavy 
loads, which will not be exposed to dampness for at least one month after 
being laid. They arc generally sold under various trade names, and are 
not generally so costly as Portland cement mortar. They should not be 
used in very exposed situations. Natural cement varies greatly in quality 
and strength. 

lime Mortar.— This kind of mortar is composed of sand 
and either slaked lump lime or hydrated lime. It is important 
to know something about the sand and especially the lime. 

Sand.— This material is usually obtained from three sources: 
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1. Pit. 

2. River or lake. 

3. Sea. 

Pit Sand may be angular, rough, and sharp in grit, mak- 
ing it by far the best for mortar. It is sometimes foimd mixed 
with clay, rendering it necessary to wash it, as all sand for 
mortar-making should be thoroughly clean. 

River Sand has sometimes the advantage of being clean, but 
the action of the water may have rounded the grains, making 
it less valuable for building purposes. 

Sea Sand, like the above, is rounded in grain. It has also 
the disadvantage of being salt, thus absorbing the moisture 
from the atmosphere and rendering the work damp. 

''^nd should be clean with sharp angular particles free from vegetable 
matter, loam, large stones and dust. Pit sand makes the best mortar. 
If it cannot be obtained, good sand can often be found in river beds. A 
simple test for cleanliness is to squeeze some wet sand in the hand. Ir 
loam be present the sand will retain its shape. If not, it will have a gritty 
sound and rubbed on the palm, will not leave a slimy deposit. If sand be 
used containing more than 5 per cent of loam the strength of the mortat 
will be seriously reduced, and such sand should not be used. 

^“S^d, for all ordinary purposes, need be screened only, so as to remo^«^ 
the large stones. For finer work it must be sifted, and, when necessar}*, 
washed to cleanse from dirt, etc., as the latter is most detrimental to 
mortar making. 


Substitutes for Sand. — ^The mortar mill has given rise to 
the use of many of these. Thus sandstone or granite chippings 
form an excellent mortar. Burnt ballast makes what practical 
men term a greedy or hungry sand, turning out a mortar that 
sets, but does not adhere to the brick or stone. Broken bricks 
may also be placed under this heading; while smithy ashes 
form a first class sand for black mortar. 
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Lump Lime. — ^This lime is formed by calcining limestone in 
kilns. When sold in barrels these contain 180 or 280 pounds 
net. 


In some parts of the country it is customary to sell lump lime by weight 
or by the bushel, the bushel varying from 75 to 85 pounds net. A cubic 
foot weighs from 60 to 65 pounds. 

* It is a good plan to slake lump lime directly when it comes on the job, 
and not store it. 

The term “slake” means to render less strong and active by 
^sorbing something. Lime is slaked by pouring water on it. 
jLump lime before it is slaked must be kept dry and prevented 
absorbing moisture from the atmosphere or it may become use- 
less. If it must be stored, keep it in an air tight bra if in bidk, 
and in a dry covered place if in barrels." 

Do not accept lime that is old or air slaked . Fresh lime is in hard lumps 
with little powder. Air-slaked lime is mostly powder and the lumps are 
soft and crumbly. Lime should be free from cinders and clinkers. It 
should be in hard lumps with little dust. When water is added, it should 
slake quickly into a fine smooth paste without leaving any residue. 

Hydrated Lime. — It sometimes happens that lime slaked on 
the job may, owing to carelessness or lack of skill, be burned 
or otherwise spoiled. 

To overcome this difficulty, some lime manufacturers hydrate or slake 
lime at their plants. Being slaked under factory conditions its quality is 
uniform. It should be used where experienced labor cannot be had. Mor- 
tar made with hydrated lime can be mixed and used immediately. Hy- 
drated lime is in powder form, and comes in paper bags. 

Apparatus for Mixing and Handling Mortar — Certain fix- 
tures and tools are necessary for mixing and handling the 
mortar; they are: 


^ Screen. 
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2. Mortar box. 

3. Mortar platform. 

4. Hoe. 

5. Shovel. 

6. Hod. 


Screen.- This consists of a frame, usually made of pine, 22 
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ins. 'Wide by 72 ins. long. Wire netting of suitable mesh for 
screening the sand is attached to the frame, as shown in figs. 
3,860 and 3,861. 

The wire netting is covered at top and bottom with sheet iron to prevent 
unnecessary wear at these two points. H in. is the standard mesh for 
the wire netting. Figs. 3,863 and 3,864 show a home made screen. 

Mortar Box. — In suburban districts the mortar box is usu- 
ally built on the ground or in the street at the most convenient 



Fig 3,862 — Buffalo coiled wire for bcrccn. designed for heavy work; used largely on samd 
dredges 


place for water and use, always careful not to violate ordi- 
nances of the community, and securing permits when necessary. 

When the ground upon which the box is to rest is level, the bottom 
boards may be simply laid down and the two sides set up and held by 
curb and stakes as shown in fig. 3,865; end boards may be set up as shown 
at one end or banked with sand. 
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Sometimes a sand bed is necessary to properly support the box Such 
bed is generally made by spreading a three or four mch layer of sand on 
the ground On this lay three 2 * X 10' planks the width of the box On 
these planks lay the 2X10 planks formmg the floor The sides and ends 
of the box (which are permanently nailed together) should then be placed 
on the bottom and the comers and any holes in the bottom plastered with 
mortar A box of this kind being made of several piec'es is easily taken 
from one job to another 

Fig 3,865 shows a box of this kind A platform for the stacked mortar 
is shown adjacent to the box In city work where mixmg has to be done 
in the building, a tight box is necessary 



Fics 3 863 and 3 864 Home made sand screen Pine is» the best wood to use Fir and 
cypress nnkc a Rood substitute lor the fiamc or body 1 or a g jod job no lighter than g ' 
lumber should lx. usi 1 Iht top ind bHtom buk is som t m s i )vortd or partly covered 
with sheet m l il tinissumbk It s i\ s the w )o i Ir >m Ih Ik i\y wiar ind c lusis damp 
sand to slip olT moio n i lily when shovikd iv,! isL il No 10 j, ugt is *i rooI ‘standard 
tors r mriR Itisst iiccrwh niimforccd it int rvilswith thcaviLTRiug w i When 
more fine sen fning IS 1 luiicd thin miy bo con\«.nicntlyd3ne with hind scrttnoi riddle the 
fcimeserttnmay be used by placing i No 11 or lb sc non wire in&ide over screen t< mpor 
inly P lint ing t he wood lx fore and afttr put to^^Uhtr much inert ases its lile Any dept h 

frime may bt us d I In d pth shown in lig 1 it> i good stand ird The bottom board 
eniblcs shovelling iway accumulating gravel without injury to the wire 


Mortar Platform - In the preparation of mortar, especidly 
where considerable quantity is being used, a platform is usually 
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provided for stacking a supply of the mortar for the hods, 
while additional mortar is being mixed in the mortar box. 
This platform consists of simply a few planks laid adjacent to 
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mixing, and the shovel for tampering the mortar for the box to 
the platform and hod. These tools, as shown in figs. 3,868 
and 3,869, are familiar to all and need no special description. 



Fig 3 867 — Smill poinble mottai box cspttullv id iptt 1 to (itv work in bu Idini, 



Fig 3,871 shows the gcneialapptdraiice of d hod and fig*? 3,903 to 3 010 
how to make a home made hod It is best not to use lighter than 
boards The metal binding shown adds to the durability and Usting 
qualities, but is not imperative. 
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fiG. 3870. — ^Mortar hod II should be made of good quality white pmo. Ordinary inside 

measurements are: aides, 229^ X 13; width across top, 15 ins. Hods should be balanced by 
attaching the handle at the proper pomt so they will be easy to cany. A cushion or pad is 
placed back of the handle to rest on the shoulder The handle should be about 4 ft. wide. 
In best construction, hods are iron bound as shown 
Pig 3,871. — Iron clad type of mortar hoo 
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Preparing Lime Mortar.- -The various operations in pre- 
paring the mortar for use are: 

1. Screening the sand. 3. Proportionmg. 

2. Slaking the lime. 4. Tempermg. 

The sand should always be screened, or much tune will be 



1*10 3 872 — How to measuii wiie cloth Flic turn apatv mtdti'* (he char opening v dv* 
tancc between piralltl wucb and is the opposite of rne:>n H> pi teing rule on the wire clodi 
as ehown the space may lie miasured the spice biing hcic ** in 


Screening the Sand. Use a screen with long vertical and 
narrow horizontal spacing because it will screen the sand faster 
than a screen with squaie openings. 

The operation of screening the sand is done by simply shovelling the 
sand against the screen as shown in hg 3 873 The sand will pass through 
the screen, while pebbles, rocks, or anything largei than the mesh of the 
screen will fall to the bottom as shottn 
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Slaking the lime - Hydrated lime does not require any 
prepaiation. It comes on the ]ob ready for use. Lump lime 
must be prepared or slaked at least one i\eek before it is used 
for mortar. 

Practically every lime requires slightly different manipula 
tion in order to slake it properly . The best results can be ob- 
tamcd by follow mg the directions of the manufacturer or deale'. 



In the absence of these the following recommendations are 
made. 

Provide the laborer with a gfxxl supply of wate? I vt n if there be a 
host connectfd to the water supplv it is will to have a barril of water 
and a pail in 'ast tht lime he^fuis to bum dullin' the proves', of slaking 
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Add water to the lime with the hose Different limes require different 
volumes of water On adding water the lime becomes very hot and gives 
off vapor, finally bursting to powder Dunng this process the lime must 
be kept continually wet or it will “bum” and lose its strength Too much 
water also is injunous as it stops the slaking process A little expenence 
will soon make it possible to determine the correct amount 

In slaking the lime, form a shallow basin of screened sand in the mortar 
box Place the lime in this basin and iiour water over the lime until thoi ' 
oughly slaked as in fig 3 874, that is, until the action of the water expels 
the carbonic acid gas remaining in it after calcining for lim^ is made 



Fig 3 874 - Preparing lime mortar, 2 i>!akmg the lime. 


from calcined limestone In the sand basin it steams and boils, when 
being slaked, and it will require to absoib one quarter its own weight of 
water before it is thoroughly slaked and will expand to two or three times 
its lump size 

When the lime is pioperly slaked it is reduced to a slimy consistency | 
bv the laborers, using a hoe , 
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PtnqMrtioning the Sand. — As soon as the slaking process is 
complete, mix the sand with the paste and shovel it out on the 
wood platform, to remain imtil it is tempered for use. 

Sometimes where a poorer grade of lime is used, there is a 
residue of impurities after the lime is slaked. In such cases 
slake the lime in a separate box, afterwards screening it into 
the mortar box and mixmg it with the sand. Such lime does 



Fin. 337S.— Preparing lime mortar. Propoftumtng the sand. 


not generally make so strong a mortar as that which leaves no 
residue. 

There is no set rule regarding the proper proportion of sand to lime 
If there be too much lime m the mortar, it sticks to the trowel; if top much 
8and» it IS stiff and difficult to work The amount of sand is seldom meas- 
ured, but a good ratio is one part lime to 2’ 2 parts sand by volume 
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Fig. 3,875 shows the operation of nuxmg the lime and sand as usually 
prepared by laborers using a hoe and shovel. 

Tempering Mortar. — Working the mortar and adding water 
to bring it to proper consistency for actual use is called tem- 
pering. Mortar should be tempered until it slides easily off the 
trowel as in fig. 3,876 and should be worked until all white 
spots of lime disappear, otherwise they will swell and pqp aftm* 
the mortar is laid. 



Fig 3,876 -^Preparing lime mortar, Tempertag. 


Lime mortar should never be mixed too thin, and care should 
be exercised not to use sand too sharp, or sand which has any 
percentage of loam in its composition. 

Handling the Mortar. —When the mortar is ready for use, 
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it is shoveled with a shovel into the hod and then conveyed 
by the hod carriers to the bricklayers’ scaffold and there dumped 
into the mortar box. 

Liine>Cemeiit Mortar. — This kind of mortar must be used 
immediately after mixing because cement obtains its initial set 
very quickly. Lime-cement mortar has the combined qualities 
of both lime and cement mortar. It has both strength and 
good working qualities and costs less than cement mortar; it 
is generally used, especially in the Middle West. A specifica- 
tion for this character of mortar would be as follows — or in 
similar proportions: 

“The lime mortar shall be composed of live bushels of fresh burned lime, 
or its hydrated equivalent, to one cubic yard of sharp river sand; the 
supply of fresh lime mortar to be kept well in advance of the work so that 
none less than two weeks old be used. The cement mortar is to be com- 
posed of one part of American Portland cement (showing a tensile strength 
of 500 lbs. per sq. in. on’ seven days* exposure) and three parts of clean 
sand; the cement mortar to be mixed fresh each day just bei’offe being u'^ed 
and in such quantities that none shall be left over at the end of the day’s 
work. Take of the above mortars equal parts, thoroughly mix, and use 
fresh, not allowing the mortar to set before using in the walls.” 

Thus mixed, these mortars when set, become a j^ale gray color, of either 
a greenish or bluish tint, dei>ending upon the brand of cement used. The 
effect of lime mortar in the mixture is to produce a much lighter color in 
the finished joint than is obtained by the use of a pure cement mortar. 

Portland Cement Mortar. — Portland cement morlar ivS shorter 
and harder to work than lime mortar and should always be 
used where extra strength is required, as in exposed or heavy 
bearing situations, or in cold vjeather when the morlar must set 
before it freezes. 

Because of its quick setting property cement mortar should 
not be made in large quantities and should never be re-tempered . 

In preparing the mortar the cement and sand should first be mixed thor- 
oughly while dry. This is best accomplished bv soreadinit the material in 
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thin layers one over the other in one end of the box, and turning the mixture 
over three or four times with shovels or hoes Slaked lime is then mixed 
with water to a thin consistency, and screened into the moitar box It is 
not necessary to wet or screen hydrated lime 

There should be no mortar left ove* night It will have attained its 
initial set and be useless the next day 

If cement mortar be used m freezmg weather, means should 
be taken to ensure the cement obtaimng its initial set quickly. 

t 

Do not put any lime in the mortar, as lime delays its setting Salt accel- 
erates the setting of cement mortar A small amount not exceeding 5 per 
cent by weight of the water may be added to the water with which the 
mortar is mixed 1 he use of salt is not recommended, however, because 
it ma> cause efflorescence on the outside face of the wall The matenals 
in the wall, including the sand for the mortar, the water for mixing the 
mortar and the bricks themselves should be heated so that the mortar 
will obtain its initial set before it freezes Do not wet bnck which are tc 
be laid in freezing weather 

Natural Cement Mortar. — There is a large variety of natural 
cements, each with characteristics of its own. They are usu- 
ally sold under trade names and come complete with full direc- 
tions from the manufacturer , which should be carefully followed . 


NOTF* -Quantity of mortar required for masonry ind pUstcrint; Onebbl of Portlanc 
icnidit ind i bill of sind thor<)UKhl> ind proptrly mixed will mike bbl or 12 cu ft 
of Kood strong mortir Ihis will be sufficient to liy up U2 cu yd of rough stone or about 
SO bricks with from ^4 to in joints or cover 125 sq ft of surface 1 m thick or 25( 
sq ft ' j in thick One bbl of natural cement ind 2 bbl of lime mixed with about H bbl 
of watt r will make 8 cu ft of mort \r sufficient to lay 522 common bricks with from *4 t< 
's in jointb iH ibout I cu yd of rough rubble For the top coat of walks or floors I bbl 
of Portland cimtnt and I of sind will cover from 75 to 80 si ft in thick or from 50 t< 
5bsq ft ’tin th ck Om bbl of PortlinJ cement ind a bbl of sand will cover from IK 
toJZOsq ft of (1 XU ^jin thick or from > to 80 ft in thick Thebe figures ear be con< 
sidired is ipi roxuniti onl> is tiu miount of mortir will viiy on differ nt jobs — Kidder\ 

NOIh I hi. Mixing of Mortar Mortir m ly bi mixed by hand or by mechanica 

mixers tlu litter being preltrable for the mixing of large quantities Whin the mixing is 
hind it should bt doiit on ])I it forms nude witii tif^ht to present the loss of cement Thi 
ciment ind sand should be mixed dry in small bitcheb and m the propoitions required tb 
plitfoim being clem Watir is iddid ind the whoie mass remixed until it is homogeneou 
and It ivts the mixing hoe clem whin diiwn out Mortir should never be rclemptied afte 
it has begur to bct — Ktdier 
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Colwed Mortar. — Colored joints may be produced in two 
ways: 

1 By use of a natural colored sand or grotuid granite 
or other stone. 

2. By use of artificial mortar colors. 

If the first method be employed, white joints are obtained 
by using white sand or ground limestone or marble. As the 
color of the mortar affects greatly the appearance of the fin- 
ished wall, care should be given to the selection and proper use 
of the colors, whether natural or artificial. 

As the color of the joint after the mortar has set and dried is never the 
same as that of the fresh mortar, experience is the only guide for the proper 
preparation o5 the mortar. 

Artificial coloring matter reduces the strength of mortar, because it 
adds to the fine matter in its composition. 

Always buy the very best quality colors. Such a small quantity is used 
on a house that the difference in cost is slight on the whole job. Cheap 
colors may ruin the appearance of the wall. 

Mixing Colored Mortar. — ^Artificial coloring matter should 
never be added to lime mortar for at least two days after the. 
!ime is slaked. Never add it to hot lime. 

Provide a separate box for mixing colored mortar, located near the 
large box so that slaked lime may be shovelled in from the pile of stacked 
mortar. The more thoroughly the mortar is mixed, the less color is re- 
quired. Mix the mortar to a stiff consistency when using color. 

The amount of coloring matter required varies with the shade of the 
color, the vidth of the joint and brand used. Take approximately 75 lbs. 
of coloring matter f«jr every 1000 bricks laid with ? J to J j in. mortar joints. 

The directions of the manufacturer as to the kind of color and exact 
amount should be noted. 
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CHAPTER 66 

Bricklayers’ Tools 

The various tvwls used by bricklayers ma5" be grouped and 
listed as: 

] . Mortar tools. 

a Trowels 

b. Jointers 

c. Frenctiman 

d. Tuck pointers 
€. Hawk. 

/. Hod. 


2. Alignment tools. 

a. Plumb rule 

b. Plumb-bob and line. 

c. Spiiit level 

rf. Straight edges 

e. Line and pins 
/. Corner blocks 
g. Square 


3. Measuring tools. 

a. Pocket rules. 

b. Measuring tape. 


4. Cutting tools. 
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a. Large trowel. 

b. Hammer. 

c. Scutch, 

d. Bolster. 

e. Cold chisel. 

/. Chopping block. 
g. Saws. 

Trowels. — By definition a trowel is a flat triangular shaped 




IGS. 3,877 to 3,879. — ^The three general types of bricklayer’s trowels. Kig. 3,877, brick; 
fig. 3,878, buttering; fig. 3,879, pointing. 


lade tooled with a rounded point and an offset handle. 

It is the most important tool of the bricklayer. There are 
everal kinds of trowel known, as: 

1. Large or brick. 

2. Buttering. 
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3. Pointing. 

The brtck trowel is the largest of the several types and is the one used 
for ordinary bncklaymg as shown in figs. 3,880 and 3,881. 

The sizes range from 8H X5 to 14X5?^. The so called buttering trowel, 
as shown in fig 3,682, is a modified bnck trowel, usually one that has been 
used for a long time and worn or ground down to a convenient size This 



FiG^ S 880 and 3 881 Ro,e trowels I iR 3 880 London pattern, lig i 881 Philad^lphi 
pattern London pattern is made in sizes S'a X 5 to 14X 5^4 An old pattern. Narnw 
I ondon. is *4 in n iriowcr I ong h indlts 5^2 and b ms Blades under 10 ms have slior 
handles Philadelphia pattern bladt s range in size fi om 7 to 14 ms , 5 U and b in handk 



1,624-78 


Bricklayers* Tools 



PiC!> 3,889 to 3,893 — Rose trowels with various pattern heels Fig A, cut bock wide he*4f 
B, wide heel fig C« eitra wide fig D, round hMl, fig E, round wide heel 
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trowel is used for getting fat mortar on the back of the trowd in order to 
“butter” face brick, so as to get a very fine joint. The term buttering 
means spreading mortar on the brick to he laid 

The pointing trowel, as its name implies, is designed for use in pointing 
up or facing joints. It is smaller but similar in shape to the brick trowel 
as shown in fig. 3,879. 

There are various patterns and modifications of the three general types 
just shown. Two well known “patterns” are the London pattern or Brades 
trowel, and the Philadelphia pattern as shown m figs. 3,880 and 3,881. 
The London pattern weighs from 1J4 to Di lbs and is well batanc^ so 
as to be easily handled and used. Some American bncklayers prefer the 
Philadelphia pattern, as the weight of the blade is earned well back to the 
handle, and being broader is better adapted for lifting or spreading mortar 




Figs. 3,894 to 3,89G — Rose jointers or beading tools. Fig. 3,894, concave jointer, fig. 3,895. 
convex jointer, fig 3.896, flat jointer. The sizes are Concave Jointer, wide end, 5^, ^ 
yi, H, narrow end, convex jointer, wide end, Jg. narrow end, ■<, H, 

Hi flat Jointer, wide end, Hp Hp ^8* narrow rnd, ^g. Hp M 
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and cutting backs. The round heel trowels are not very popular, but are 
excellent for cutting, and many good bncklayers prefer them. 


Jointers.- -Tools of this class are used for forming the outside 
edge of the mortar joints between the bricks to various orna- 
mental shapes, as: 

1. Flat. 


a. Parallel. 

b. Inclined. 


2. Concave. 

3. Convex. 

4. V shape. 



Fic. ? S97. — Kmfe or Frenchman, used for trimming joints, tuck pointer, etc. 

A jointer is simply a piece of flat iron having an offset bend 
and edge of working ends shaped to the desired form. The 
general appearance of these tools is shown in figs. 3,894 to 
3,896. Evidently any form of joint may be struck by giving 
the desired shape to the ends of the jointer. 


Frenchman. — This improvised tool consists usually of an 
old table knife with the end ground and turned up as shown 
in fig. 3,897. It is used for trimming joints or tuck pointing 
in old work. The Frenchman is also used when striking roded 
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joints; these joints are mortar joints in face brickwork allowed 
to project slightly outside the face of the work, and are cut 
to a straight finish with the Frenchman. 


Tuck Pointer. — This tool is of rectangular shape bent to 
an angle as shown in figs. 3,898 and 3,899. 

Besides its use for tuck point- 
ing it is used on top of the rod 
for rodded joints, and can be 
purchased to form either a 





Figs 3,898 and 3,899 — ^Tuck pointers 



Fif» 3,900 Home made hawk As sun it is easily constructed. Instead of a single wide 
hoatd iL may be built up ut two oi mote nanew piocts, oi in tact, anything available. 


square or oval bead. They are made in the following sizes: 
Square, ^i6, 3^2 inch; round, Hs. ^ inch. 

Hawk. — This tool consists of a board 12 to 18 ins. square 
having a handle as shown in fig. 3.900. It is used in pointing 
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for holding a small quantity of mortar and is especially useful 
whoi working from a ladder or in some inconvenient or difficult 
place where there is no room for a mortar board. 

Hawks are usually home made, though aluminum hawks may be ob- 
tained which are very desirable where considerable work has to be done. 
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Figs 3,90 i to 3 910 — Home made hod All hods do not have to be made exactly the same 
and the size m ly be varied Tfw tUustraUons show in detail how to m^ke a hod to stan 
dard size of the manuf ectured product The load is according to distance to be carried and 
conditions White pine is the best wood for end and sides F ir or cypress art ||[ood seconds 
The sides are better ribbcttd for end or may be done without The handle should be of 
tough wood, such as oak or ash, 4 feet long, 2'* diameter, bored for a Jg' post about 8" 
deep and bound with a stout iron ferrule The bracket is generally a blacksmit h's job With 
a brazing equipment it may be made in the shop The shoulder pad is readily made around 
H lound by tadcing on layers of padding and canvas, giaduating them so as to make 
the cushion mainly on the under side as shown in figure It may be held in position with 
four metal plates as shown or the out side cam a« may be tacked to sides of hod 



Ordinary plumb m ^ 

*’“*« A “ . „ To con««rurf. 81 Ictt preferably 

o ato d 3 913 —Plumb rule of approv. Vj ^-ij^four or livi fi tt long and lour 

Figs and^l3 ^ striifcUt pomt L, 8 (.iil>e a line parallel 

K>me hard wood of u c At the midt ^ susixnMon string 

to SIX ms wide to ^ ^ eroovts M, L and S, in which to 1 , to swing 

10 the f 'Jhe board should tie ric ssed as »*“*" ^ ,,md acrw,s the lower side 

The lower to t^ke a n.rc 30 b a bras^ pi rte should l« hit Q ^ g,,du .ted 

without mteifer ~ of r idius LG Ih s ^ ^ ^ 

of the recess with lU wg according to the range of the s 60 ms then the 

^present 5 minutes method of using wood level for 
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Plumb Rule. — With this tool the bricklayer lays his brick 
wall plumb, that is, vertical, or perpendicular to the plane of 
the horizon. 

An ordinary plumb rule is shown in fig. 3,911. 

It is ordinarily made of a piece of IJs-inch white pine, 4 or 4}^ inches 
wide and from three feet six inches to four feet six inches long. It is planed 
perfectly parallel and out of wind or flat and is gauged with a scratch line 
in the center Near the bottom an oval hole is cut in which the lead bob 
gravitates or swings on a line fastened to the top in the saw cut or slot seen 
in the engraving. 



To build a wall plumb, it is only necessary to place the right or left edge 
of the rule, allowing the bob to swing against any of the vertical edges or 
faces; carefully watching the bob when it swings backward and forward 
so that the cord line exactly strikes the gauged line on the face of the 
rule; when it does this the edge or face of the wall Is plumb as desired. 
Great care should be taken to get the bob as steady as possible. 

Figs. 3,912 and 3,913 show a home made plumb rule with nrecision scale. 
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Flo 3.916 Adjustable plumb bob. A reel is placed between two 
arms at the upper end, upon which the line is wound, the end of 
the line b< inft threaded through a bmall hole m llie neck tn 
using, by dropping the bob with a bhgnfc |erk while the ring la 
held in the hand, any desired length of line may be reeled off. 


The walls of a building when accurately built up plumb 
are oidinarilv supposed to be parallel, but this is not so 
The reason for this is that the surface of the earth is 
spherical and plumb lines which follow the direction of 
gravitation point toward the center of the earth, hence 
they are radial lines and diverge as shown in fig 3,915. 
Of course in reality the divergence is so slight that it 
cannot be noticed by eye, however, the bricklayer should 
know that plumb walls are not parallel. 


Fio 3,917 — Starrett mercury plumb bob It is made from solid steel, bored and filled with 
mercury. The features of this design are great weight m proportion to size, low center ol 
gravity, small diameter, hardened and ground point, knurled body, and fastening device 
By drawing the line into the peculiarly slotted neck at the top. after unwinding the required 
length, the bob will hang true. 
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Plumb Bob and Line. — ^The word plumb means perpendicular 
to the plane of the horizon, and since the plane of the hcnizon 
is perpendicular to the direction of gravity at any given point> 
the force due to gravity is utilized to obtain a vertical line in 
the device known as a plumb bob. 

It consists of a pointed weight attached to a string. The ordinary acorn 
type is shown in fig. 3,916. This is an objectionable form especially for 
outside work; pay a little more money and get a first class tool of precision 
as shown in fig. 3,917. 

Spirit Level. -This tool is intended primarily for determining 



Vl€f 3 918 — Stanlov hard wood non-ad justable mason s k\(‘l 



Fk. Manli \ linlit \n(xkI admstable malm’s spiiit h m 1 and plumb lult wnn double 

plumb opt TiinK lor Iwd) 


the horizontal plane, l)ut as usually constructed it determines 
both the horizontal and vertical planes and with the latter 
addition, is considerably used in place of the plumb rule in 
plumbing walls. 

In the spirit level the adjustment to the horizon depends 
on the position of a bubble, or small vacant space, in the upper 
side of a glass tube, which is slightly curved and nearly filled 
with alcohol or ether. 

Fig. 3,918 shows a mason’s spirit level and fig. 3,919 a combination 
Spirit level and plumb rule. 
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Straight Edge. — The name straight edge is given to a board 
where edge or edges are planed straight and true so that the 
tool can be used for testing surfaces. 

Where both edges are planed, these are planed parallel to 
each other and the board is called a double straight edge as 
distinguished from a single straight edge. For masons’ use the 
double straight edge is used. 

There are several forms of the straight edge, as: 



? OJO 111 «! 1,021 StniKht edgt-. Fig 3 920, long str-iight tdge, fig 3,921 short 

I h" <. Ijs* ir d K «ti4t 

1. Long. 

2. Short (gauge rod). 

3. Pointing rule. 

4. Boning rod. 

5. Red joint stick. 

The lort^ straight edge is a long piece of sclectecl pine wood, V/z to 
imhes thick, 6, 8 or 10 inches wide, and from 10 to 16 feet long, and shaped 
as shovso in fiir 3 92^' Its use is to levri betwten points, the oidinar\ 
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spirit level being placed on the top edge and the endb of the straight edge 
being set on the points to be leveled 

The shott straight edge foi testing the alignment of the brick and joints 
is shown in fig. 3,921. 


Square. — The wise carpenter w Wl leave his so-called steel 
square at home when bricklayers are around, as it is quite 
the custom for the bricklayer to borrow the carpenter’s 
square and the treatment it usually receives does not im- 
prove its appearance, especially in the case of a fine blued 
square \\ith white scale markings. 



f r s 1 92 ’ in(i 1 9M SoutIiitji»t«ui I ’ uul IS in stjinres 1 ^,922 liorh I"* S' 1, ton^niP, 

7^1 J ir ■‘,‘*2 1 l»d\, 1^ 1 tfn^,u SN 1 


The brickla>er who takes an> iiiUust in his woik will bu\ a sipiare, es- 
pecially as he can well aiFoid to 1 ht tlaboi ite inai kings of the c sipentei’s 
framing squjie are not necessaii Cu*t one wiih simplv inches and frac- 
tional inihts Pigs 3,922 and 3,923 show two desiiahle si/c 


Pocket Rules. — The bricklayer must from time to time 
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check up distances between a given number of courses to deter- 
mine if the joints are being laid to uniform thickness. Also 
to measure for window or other openings, to size cuts for 
brickbats, etc. The ordinary carpenter’s folding two feet rule 
will do, but a longer folding rule, say four or live foot, is 
more desirable. Figs. 3,924 and 3,925 show these two rules. 


Measuring Tapes. — For laying out foundations a steel tape 
is a very desirable tool. These are made in a multiplicity of 



Fig. 3.924 —Stanley two foot four fold boxwood rule with double arch joints, full bound* 
This IS a very durable form of rule for any kind of rough work. 



Pig. 3.925. — Lufkin folding steel rule with stop joints. Made of tempered steel, in. wideu 
Surface of rule is bright with sunken figures and lines which show up clear and distinct. 
Marked on both sides. I.,ength, 2 to 8 ft , graduated in IGths and millimetres. 


styles for all kinds of work. The tape is made of linen as 
shown in fig. 3,926, or of steel as shown in fig. 3,927. 

For ordinary work the linen tape will do, but the workman who cares 
for preasion (as he should) will be satisfied with nothing but a steel tape. 

The steel tapes here shown are made under a tension of 10 lbs. for tapes 
up to 100 ft. in length and 20 lbs. for those longer. A desirable system 
of marking is shown in fig 3 926. 
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Pointing Tool. — ^This is a feather-edged straight edge with 
two small “distance pieces” ^ in. thick nailed at each end to 
keep the rule away from the wall, as in fig. 3,929. It is used 
for pointing, the distance pieces keeping the rule away from 
the wall so as to allow the mortar trimming to fall through. 


By shaping the tool with the narrow working edge projection, as seen in 
the end view , the pointing tool it* easier guided. The distance pieces should 





Figs 3,930 to 3,932 show the con- 
struction of a boning rod, each 
figure shoeing a different method 
of attaf hing sight rail to vertical 
rod, which miy Ik* < ither squire or 
round T\\o of the latter are shown 
For tempitrary use, the sight ml 
may be n iilt d to thciod instead of 
notching as in fig 3 931 A con- 
venient size of rod is 1 ^ 2 V 2 V'j 
inches I or the sight rail X27 s 
inches is ample Fig 3 930 has a longer and pointed rod, so t hat it may be stuck in the earth 
outside of wall for foundation work In tig 3 932 the sight rail is filled in a groove cut on 
the end of the rod 
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Stop about 1 2 in below the working edge so that the pointing tool may be 
worked the entire length of the straight edge without stnking the distance 
pieces This tool, as vvell as numerous other bricklayers' tools, is easily 
home made 

Boning Rods. — These are alignment sights used in laymg 
brick sidewalks, etc The rod consists of a stick with a cross 
piece placed at the top end, as in figs 3,930 to 3,932. In 
using, two end rods are planted at the desired level and an 
intermediate rod used in levelling the brick by sighting across 
the three rods as shown in fig 3,934 



Rod Joint Stick. -The misuse of the term “rod” for the 
tool, and form of joint known as “rodded joint” is ridiculous 
and should not be employed by the better informed workman. 

A board is not a rod and no stretch of the imagination can make it so 
The author according'v recommends the term slick in place of rod 
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This tool is generally applied in striking the so-called “rodded 
joints” which are mortar joints in face brickwork allowed to 
project slightly outside the face of the work, being cut to a 
straight fimsh with a Frenchman. Fig. 3,933 shows the general 
appearance of a rod joint stick. 


Line and Pins. — The bricklayer requires as a guide in laying 
brick, a line and pins. An approved form of pin is shown in 



BRICK BCIN6 ALIGNED 


Fig. 3 934 — Method of using boning rods in laying sidewalk The miermediate cod placed 
on the brick being laid and a sight taken across the three rods L. R. P Brick M. a tapped 
aith a wooden mallet or tamp S, unt il the sight rail of rod R, comes m line w ith L and 1* A. 
hammer should not be used in aligning the brick ly^cause it a liable to craCk them 



Fig 3 935 — Rose line pin. For a long line a stiff pin, XH is recommended. 
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fig. 3,935; however a slouchy workman will be satisfied with a 
couple of second-hand nails or any makeshift method of holding 
the line. In order to get a true wall the line should swing from 
the top edge of the brick wall, and should not be attached to 
a pin in a joint, three or four brick lengths away from the 
comer. 

A good wall depends upon laying brick horizontal. This 
cannot be done unless the bricklayer put up the line on the 
corner very frequently, or unless his brick on the corner have 
been laid with precision and each course properly leveled, 
tested and squared . 



Pic. 3,936 —Rose comet block to hold the ime. 


The pins being firmly planted the desiied condition is to stretch the line 
until it becomes straight. This is physically impossible because there will 
always be more or less sag Hence get a line that is very stixing and very 
light . Some of the better quality fish lines will answer these requirements. 

Corner Blocks. In lieu of puis, comer blocks are sometimes 
used. Fig. 3,936 shows a corner block, and fig. 3,937. how it is 
used. The two faces of the tool register with the end and top 
fatfe of the end brick, the line passing through the groove; the 
block is retained in position by the taut string pressing the 
faces of the block against the brick. 
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Large Trowel. — For rough cutting, or hit or miss, where accu- 
racy is not essential , the large trowel is used . This tool has been 
fully described and no further description is necesseiry. 

In using, the mason holding the brick in one hand gives it a sharp 
blow witli the edge of the trowel, cracking the brick into two bats. 



Fic. 3,a37 — Mtthod of using corner block. 



Fig. 3,938 — Masons’ linen line. Light, 81 ft. length; heavy, 50 ft. length. An inferior cotton 
line can be obtained, 450 to GOO ft. jur lb. hank. 

Brick Hammer. — This tool is peculiar in its shape, having 
a head of a few inches on one end and a pick shaped extension 
in the form of a cutter on the other as shown in fig- 3.039. 
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To split or break bricks in large pieces, the square head of 
the hammer is used, the cutting end of the hammer being 
used to cut down the rough face of a split brick, or to cut 
skewbacks, etc. Most bricklayers use the cuttmg end of the 
hammer too much and the head not enough. A brick hammer 
is also used in plumbing a corner, for tapping bricks lightly 
in their bed. 

Scutch.— A scutch consists of a double ended flat cutting 
head attached gt its middle point to a handle as shown in 



fig. 3,940. It IS used to hack away the rough portions on the 
side of a brick after the edges have been cut by the tin saw and 
bolster. 

In culling brick Ihe sculch should be used more and the trowel 
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Plc 3 <»40 — Rose stuttli tight 2 lb's Second giowth hickoiy handU 



Pig 3,941 —Rose bolster or bnek chisel Cutting edge 2 i and 4 ins in length bevt led t 
one side 
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Bolster. — By definition a bolster is a short broad form of cold 
chisel, used to cut pieces from brick in dressing them to shape. 

The general appearance of this tool is shown in fig. 3,941. 

In using, the cutting edge of the bolster is placed on the line of desir^ 
cut and given a sharp blow with a hammer. It is a tool of precision in 
cutting. 

Cold Chisel.— This is the familiar tool of general use ift me- 
chanics. The bricklayer finds frequent use for it in trimming 



I* K,. 3.0 12 -Ordinary cold cluw 1, ThU tool should be made of hard, strong steel.tapenng to 
one end which terminates in a beveled point, which is tcmpiered so that the chisd can cut 
metal when struck a blow with a hammer or mallet on the other end, but is not so hard that 
it breaks under the blows. A chisel should be tempered from a brownish yellow to a light 
purple (500® to 530® F .) . The sides of a chipping chisel should slope at 22® to 25®, the cutting 
bevels at 80®; a bolt cropping chisel should have an angle of 30® between the sides and 75® at 
the point. (3val steel is recommended for the former and hexagon for the latter, to secure 
an easier grip and also serve to distinguish one tool from the other. 


cutting holes and for operations requiring a smaller tool than 
the bolster. Fig. 3,942 shows the ordinary cold chisel. 

Chopping Block.— This is, as shown in fig. 3,943, an arrange- 
ment of two blocks of wood so fixed as to support a brick in 
an angular position convenient for cutting. 
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Saws. — ^Two kinds of saws are used: 1, the line saw as shown 
in figs. 3,944 and 3,945 for making a groove in. deep prelim- 
inary to cutting hard brick with a bolster, and 2, the frame saw as 
shown in figs. 3,945and3,946 for cutting softrubbingbrick. The 
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saw counts of a frame holding the blade which is of twisted 
soft steel or malleable iron wire (No. 16 B.w.g.). 

Rubbing Stone. — This tool consists of a circular slab of 
gritty stone, as shown in fig. 3,947, and is used for rubbing the 
faces of soft brick to a true surface. 



Fig 3,948 — Compasses ThU makeshift tool, when used, should be used for describing 
arcs or circlt s omy and not for dtvidtnt,* especially where a given arc or line is to be divided 
into many parts, because an extremely small error in the setting will make a big error in 
the position of the last division 



Fig 3,949 — ^Winged dividers A preeuion tool for descnbmg and dividing arcs and circles 
Evidently when the dividers are locked to the approximate setting by lock screw L, the tool 
can be set with precision to the exact dimension by turning the adjustment screw F , against 
which the 1^ is always firmly held by the spring which prevents any lost motion 
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Ckimpasses and Winged Dividers. — In laying out small 
circular work these tools are used, the choice depending on the 
degree of precision required. For ordinary laying out, the 
makeshift tool shown in fig. 3,948 is used, but for precision 
the one shown in fig. 3,949. 

Although brickwork is pretty rough work, the use of precision tools is 
as a general principle, always commendable, especially where such use re- 
quires no greater effort but in some cases results in a saving of time and 
temper r 

Sliding T Bevel . — K “bevel” is virtually a try square having 



Fit, ^,950 Sliditiii r b( v(l ^jth stetl blade, ro!»t wockI handle and brass end mountings It 
incorrect ly m I tin bet el square. As the si/cof a bc\ c 1 ma> be txpiesi,ed bv the h ngth 
ot either Its stick or bl ulc, c ik should Iw' tikcn to sprt.il> which dimension ib given in oid< r- 
ing to avoid mistake s 

a sliding adjustable blade that can be set at any angle viith 
the slick. In construction the stick may be of wood or steel; 
when of wood it has brass mountings at each end and is some- 
times concaved along its length. The blade is of steel with 
parallel sides and its end at 45° with the sides as shown in 
fig. 3,950. 
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It is often useful to the bncklayer in fair cutting bnck to 
special angular shapes where the job must be done with pre* 
cision. 

Other equipment for the bncklayer which is furnished by the 
mason contractor includes mortar boards or tubs, scaffolds and 
ladders, and heavy equipment. 



IUj19i1C Showing V irioub types of sUtI rs u t d for tt nw nl work ( hmivi rs 

of this type in con\<nKntl> used where silicic or multiple Krooecs art desired on cement 
floors sidewalks driveways ete Courh'>\ Oolihlatt I ool Co 


In some piarts of the country mortar boards are used in pie- 
ference to tubs. The square tub is made of sheet steel with 
tapered sides and varies m size from 28 to 36 inches square and 
in depth from 8 to 10 inches. The advantage of a tub for 
cement mortar is obvious since cement mortar is usually thinnei 
than other mortar and it is necessary to mix it frequently so that 
It may have the projjer consistency. A tub may be used to 
advantage in laying brick by t he pick and dip met hod . Another 
advantage of a metal tub over a mortar boaid is that the tub 
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Note 1: A cx>mmon metliod of deter- 
mining brick spacing, is to average the 
thickness of bricks, by measuring 
the height of four bricks in inches and 
add four times the specified mortor 
thickness. Now place thumb nail on 
edge of rule opposite this total in 
inches and turn over to fmd which 
gauge mark on the scale is opposite. 
For example, four courses in 11 inches 
will be opposite scale mark 6. To 
determine what scale to use for even 
courses in a given space, measure 
opening with brickmason's scale, lay- 
ing brick to scale mark which is 
closest to space giveQ,. 

Note II: It IS well to check scale spac- 
ings before selecting one of the several 
that may be used in order to use a 
scale that will give mortar thickness 
nearest to the one specified. Example: 
Suppose opening which shows either 
scale 4 or scale 6 as giving even 
course. Scale 4 spacing is 2? 8 in. 
Scale 6 spacing is 2 in. With brick 
averaging 2 in . Scale 4 would give 
^ in. joint while scale 6 would give 
in. joint. 


Fio - lllustratinK bncklayrr’s spacinR rule. A rule of this type provides a quick ac- 

curate TTietlwxl for sparing brick courses — Courtesy Goldblatt Toot Co 
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Spacing Rule.— These are useful tools in determining the 
spacing of brick courses. To determine which one of the ten 
scales to use when plans call for a mortar joint of specified 
thickness, add average thickness of a brick and the mortar 
joint specified, place thumb nail on edge of rule fig. 3,9511 oppo- 
site this total in inches and turn rule over to find which gauge 
mark on scale is opposite. This will be the correct scale to use. 



Fio 3,951 J — Bricklayer s canvas tool bag 


Tool Bag. - A bag of proper size should be provided to hold 
the various small tools us^ by the bricklayer. The bag is 
ustially made of canvas and can be readily obtained at supply 
houses at a reasonable price. It is shaped like a valise as shown 
in fig. 3,951J. 






Fic 3,<)51K —lUustratiTiK somo of the tools usrd m the bncklaviTiK Irado 
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CHAPTER 67 

Handling the Materials 

In order that bricklaying may be done efficiently and with- 
out interruptions, some brick and mortar should be carried 
and properly placed so that the bricklayer will always have a 
supply within easy reach. This involves not only the proper 
system of working by the brick tenders but the erection of 
suitable scaffolding as the work progresses. 

Preliminary Treatment of Brick. — It is important that the 
brick be wet before being laid except in freezing weather. The 
hotter and dryer the weather, the more water should be used. 
If the brick be not wet, they will, as previously fully ex- 
plained, absorb the moisture from the mortar, which will inter- 
fere with setting and adhesion to the brick. 

Bricklayers prefer to work with dry brick, because they are 
lighter. The brick should not be made so wet that it will 
slide on a bed of mortar. Wetting the brick may be done 
either with a hose or pail as in fig. 3,952. 

Carrying Brick and Mortar.— These materials are generally 
handled in wheel barrows for walls up to the height of the sec- 
ond story joists; above this point they are most conveniently 
carried in hods. An inexperienced man, however, will have 
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Eome difficulty in carrying a full hod up a ladder, hence cleated 
runs of 2 in. scaffold plank should be provided wherever pos- 
sible in iMreference to ladders as shown in fig. 3,953. 

Location of Brick Pile. — ^Where the face of the wall is to be 
laid of selected conunon brick sorted out at the job, always 
locate the brick pile so that the mem who is sorting can work 



fiG. 3,952. — Two methods of wetting the bnck. 1, with ho&e from hydrant, as at M; 2, witK 
pail of water, as at S. 

in the shade. He will do faster and better work in the shade 
than in the sun. 

Face Brick. — When face brick are delivered on the job, 
they should be immediately compared with the sample. 
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previously selected, for color, size and quality, to prevent any 
misunderstanding later when they are laid in the wall. 

If shipped by freight, they should be examined before bei^ unloaded 
from the car. Face brick should be stacked in neat piles, laid either on 
edge, face up and protected with straw, or on their sides in such a way aa 



tfiG. 3.9S3 — Cleated run, which should be used wherever possible in place of ladden. 





3,955. — A typical scaffold on u tyoical house job, showing placement of the mortar and brick in alternate piles. Note the 
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to protect the faces Laborers, in carrying face brick to the mason, should 
place them face up for the convenience of handling. Except on large jobs 
common brick are not usually stacked. They are dumped in a pile which 
makes it easier to wet them. 


Lime and Cement. — Lump lime should always be stored in 
a covered box to keep it dry. This box should have a hinged 



Fig 3,956 Method of building up ordinary brickl tytis’ scilfold composed of horses and 
planks Note melhoil of 1 ipping the planki* at polin') of suppoiL. 


opening on one side, at the bottom, from which the lime may 
be conveniently removed. 

Lump lime should be slaked at least a week before used to allow for 
thorough hydration and cooling. Hydrated lime and cement should be 
carefully protected from the weather by stacking the sacks on planks laid 
on the ground and by a covenng of planks and tarpaulin. 

The sand pile should be located as near the mortar box as possible for 
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convenience in handling. In case the sand needs screening, the sand pile 
should be located at such a distance from the mortar box that when the 
sand is tlirown through the sieve, it will form a pile adjacent to the mortar 
box. 

Scaffolding. — The only scaffolding required for a house or 
small brick building are trestles or horses 5 feet high, 2 inch 
plank to lay on them, and some 2 inch plank for wheel barrow 
runs and 2 inch plank for deated runs for the brick and mortar 
tenders. 

Plank for scaffolding and runs should not be less than 2 X 10 . Sometimes 
the floor joists intended for the floor alx)ve are laid on the trestles and 
used for scaffold planks. When the wall is built to the height of the bottom 
of the joists, the scaffold planks are swung up to form the joists. If hem- 
lock joists be used, this practice should not be followed. Some states have 
laws prohibiting the use of hemlock for scalfolding. 

The horses may be built as shown in fig. 3,954, or made to hinge at the 
top with an iron brace across the bottom, for convenience in loading on 
wagon. Always ke<;p the trestles 3 inches away from the inside face of 
the wall, so that when a hod of brick is thrown down; the swing of the 
scaffold will not push out the green wall. 

Scaffolding Machines.— Due to the influence of safety re- 
quirements, various types of scaffolding devices have been 
produced embodying a variety of mechanical principles and 
design. 

A prefabricated type of scaffolding machine manufactured 
by The Patent Scaffolding Co. and used in connection with large 
structures, is shown in figs. 3,956A and 3,956B. 

These machines provide a scaffold 5 feet wide or more, and 
are adapted for use on buildings having a number of stories of 
normal height so that material may be delivered to the scaffolds 
from the floors. The number of such machines required de- 
• pends upon the length of the building and are spaced at intervals 
of not over 9 feet along the building. Thus a brick wall, for 
example, 200 feet in length would require 23 machines. 
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The Drum Mechanism. — The drum mechanism, fig. 3,956C, 
is the heart of the machine and consists essentially of a U-shaped 
piece of steel of ample dimensions on which the ratchet and 
pawl equipped steel drum has been mounted. The capacity of 
the drum is sufficient for the required amount of wire rope. 



Flo. 3,956A. — Illustrating component parts of scalTolding machine with guard rail support. 
In the figure A, indicates outrigger, I-beam; B, stop bolt; C, anchor bolt; D, anchor plate; 
E. pipe washers; F, shackles; G, inside drum mechanism; H, outside drum mechanism; 
I, putlog; J, guard rail supixirt; K, extension handle. 
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The movement of the drums, that is, the raising of the plat- 
form, will be accomplished by the use of extension handles or 
lever arm mechanically connected to the drum as illustrated. 
A wire rope guide wheel or follower will prevent the wire rope 
from entangling itself on the drum. 
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Usually each drum mechanism is equipped with one hundred 
feet of ^ inch galvanized steel rope, as it is seldom possible to 
install outrigger I-beams at more than a few stories above the 
point where the construction work starts, it has been found that 
in the majority of cases safety scaffolding machines with wire 
ropes for a drop of one hundred feet will fill all requirements. 



Hu. 3,9*560 — Drum mechanism with assoaated parts. 


Outrigger I-Beams. — ^The outrigger I-beams are 7 inches X 
15 feet X 15.3# steel beams. The stop bolts at the ends 
of the outrigger I-beams orevent the shackles from slipping off. 
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The U-shaped anchor bolts and the anchor plates with pipe 
wadiersare used to secure the outrigger I-beams to the buildmg. 
The shackles secure the wire ropes to the outngger I-beams. 



Flo 3 95bD — Showing methtd of nst tiling stiflolding mad int oulrUstcr lie r s \vWn 
wood or tin inbcrtb are u t d for and onng the I 1 tarn 



a 


y' 

PLANK. TO 
OISTRtCOTC STRESS 


P 

USE. DIAGONAL. BRACE. 
BETWEEN UPRIGHTS 

IN alternate spans 


brace- 


IF STILL IN POSITION 
SHORES MAY BE USED 
FOR BRACES 



Fio 3 956F —Method of inbtalling bcafToldmg machine outngger I beams wl t n braces are 
used on internudialc floors 
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The angle iron putlogs connect the drum mechanisms and pro- 
vide support for the scaffold planks. The guard rail supports 
provide means of attaching the guard rail or rope and toe- 
boards. 


Methods of Installing Outrigger I-Beams on Concrete 
Buildings. Methods used in installation of outrigger I-beams 
on buildings of concrete construction are shown in figs. 3,956D 
and 3,956E. 

It should be observed, however, that these diagrams are 
illustrative only aiid are not intended to specify sizes and 
dimensions of concrete slab or material employed. 


Installation Procedure.— To install a safety scaffolding ma- 
chine proceed as follows: 

1. Install outrigger I-boam on roof or floor from which scaffold is to be 
hung, with stop bolt inserted in hole provided for same. Space outrigger 
I-beams at intervals of not over 9 feet from center to center, with over-hang 
of not more than 6 feet 6 inches, and preferably at right angles to face of 
building. 

2. Clamp outrigger I-beam to beam in building or through concrete slab 
with anchor bolt and anchor plate, using pipe washers if necessary to take up 
“slack. 

3. Set the shackle., astride the outrigger I-beam close to building. 

4 . Bolt the frames of drum mechanisms between the two angle iron mem- 
bers of the putlog, with two bolts resting on the bottom of each frame. 
Tighten putlog bolts securely. Alternate holes are provided for these 
bolts in the outside end of putlog, dei^ending on width of plank used for 
sheathing seal fold. Where 9 inch planks are used, drum mechanisms are 
set to allow 4 planks between them; with 10 inch planks, 3 planks be- 
tween them. 

, 5. Release the wire ropes on drum mechanisms by temporarily disengag- 
ing both locking and driving pawls, and pull up wire rOpcs with light hand 
line to the level of the outrigger I-beam. Attach eyes in end of wire ropes 
to shackles. Set shackles on outrigger I-boam so that they will center 
directly over drum mechanisms when they are in position on the scaffold. 
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Recommendations for Operation of Scaffolding Machines.— 
As previously noted the machines are raised by a simple lever 
action. To lower the platform, depress ratchet handle with 
driving pawl held out of engagement, then replace driving pawl 
and disengage locking pawl, so that weight of scaffold is sus- 
tmned on ratchet handle, which is allowed to rise, thus unwind- 
ing wire rope from drum mechanism and effecting rapid lowering 
of the scaffold. Additional pointers on installations are: 

1. Scaffold planks should overlap at least 1 foot on each side of putlog. 

2. Substantial guard rail or rope should be installed around entire out- 
side of scaffold. 

3. Toe-board should be erected along outside edge of scaffold. 

4. Wire mesh should be provided between guard rail and toe-board. 

5. Putlogs must be maintained directly under outrigger I-beams with 
wire ropes hanging perpendicular, otherwise maximum safety and effi- 
ciency will not be obtained, 

6. Overhead protection is advisable when work is going on above the 
scaffold. 

7. Periodical inspection of scaffolding is recommended while machines 
are in service. 
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CHAPTER 68 

How to Lay Brick 

The operation of piling up brick one on top of another 
and separated by a layer of mortar, as performed by the 
bricklayer, is not done in a haphazard way but according to 
a well ordered method of procedure. It requires, like most other 
undertakings, a knowledge of the principles involved and some 
experience to become a good bricklayer. Preliminary to taking 
up bricklaying, the student should be familiar with the terms 
used by bricklayers as here given. 


Definitions 


Absorbent, Capable of taking in water or moisture. 

Abutment, That part at the end ot any pier or wall which supports the 
dich to prevent the arches from spreading, —to resist the lateral ttrat. 

Accurately, With a high degree of exactness; according to true meas-. 
uiemcnts. 

Air Space, A cavity or space m the wall, or between building materials. 

All-Stretcher Bond, Bond showing only stretchers on the face of the 
wall, each stretcher divided evenly over the stretchers under it. 

Alumina, A mineral contained in the clay used for biickmaking. 

American Bond,— That bond in which a header course occurs every 
ifcventh course. 
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Angle-Bar* In joinery, an upright bar at the angles ot polygonal win- 
dows; a mullion. 

Angle Iron. A structural piece of steel in the form of a 90° angle used 
in certain situations to sustain brickwork. 

Anta, Antae. A name given to a pilaster when attached to a w^all. Vitru- 
vius calls pilasters parastatae when insulated . They are not usually diminished 
and in all Greek examples their capitals are different from those of the col- 
umns they accompany. 

Apprenticeship. The period, and also the system, of learning tc^ become 
a skilled mechanic by working in the trade under direction. 

Apron. A plain or moulded piece of finish below the stool of a window, 
put on to cover the rough edge of the plastering. 

Arcade. A range of arches, supported cither on columns or on piers, 
and detached or attached to the wall. 

Arch. The brick work built to support its own w^eight and the weight of 
the wall above, which is constructed over windows, doors, and other openings. 

Arch-Buttress. Sometimes called a flying buttress; an arch springing 
from a buttress, or pier. » 

Artificial. That which is done by artifice, as opposed to what is natural 
or produced by nature. 

Arris. The meeting of two surfaces producing an angle. 

Ashlar Line. The main line of the surface of a w'all of the super-structure. 

Axis. The spindle or center of any rotative motion. In a sphere, an im- 
aginary line through the center. 

Babylon. The capital city of the ancient empire of Babylonia, 

Babylonia. An ancient empire of the Euphrates valley w^hich 2250 years 
before Christ was the center of the world’s commerce and of the arts and 
sciences. 

Backboard. A temporary board on the outside of a scaffold. 

Backing. The part of the wall behind the face brick. 

Backing Up. Laying the inside portion of the wall after the facing of 
the wall has been built header high. 

Backing of a Wall.— The rough inner face of a wall; earth deposited behind 
a retaining wall, etc 
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Balanced. Made symmetrical, and in correct proportion. 

Basement. The lower pait of a house or building, usually below the 
ground. 

Bat. Any jiart of a brick intentionally or accidentally broken olY. 

Batter. The sloiie backwards of the face of the wall, opposite to “over- 
hang.” 

Batter Stick. A tapering stick used in connection with a plumb rule 
tf»r building battering surfaces. 

Bay. Any division or compartmem of an arcade, roof, etc. Thus each 
space, from pillar to pillar, in a cathedral is called a bay, or severy. 

Bay Window, ^ny , window projecting outward from the wall of a build- 
ing, either squaie or polygonal on plan, and commencing from the ground. 
If they be earned on projecting corbels, they are called Oriel windows. Their 
use seems to have been conhned to the later periods. In the Tudor and 
Elizabethan styles they aie often semicircular in plan, in which case some 
think it more correct to call then bow Windows. 

Beam. A piece of timber, iron, or steel, or other material used to sup- 
port heavy flooring, or the weight over an opening which is supported by walls, 
Lolumns, or posts at either end. 

Bearing Wall or Partition. A wall w Inch supixirts the floors and roofs 
m a building. 

Bed. The hoiizontal surface on which the bricks of the wall he in courses. 
Also, the mortar on which the brick rest. 

Bedford Limestone. A certain foimation of limestone rock which is 
called Bedford because it was first lound at the City of Bedford, Ohio. 

Bed Joint. A joint between two horizontal courses of brick. 

Belt Course. A horizontal course of brick or other maierial usually pro 
jecting and generally in line with window sills or heads. 

Benches. Brick in that part of the kiln next to the fire, that are gen- 
erally baked to vitrification. 

Bench Mark. A well defined mark, accurately established, in a pro- 
tect^ location on some immovable object, as a point of reference. 

Blocking. A method of building two adjoining or intersecting walls not 
built at the same time, by which the walls are ti^ together by offset and 
overhanding olocks of several courses of brick. 
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Body Brick. The best brick in the kiln. The brick that are baked 
hardest with the least distortion 

Bond. The overlapping of brick in various ways so as to give both longi- 
tudinal and transverse strength to the wall, and at the same time produce 
a pleasing appearance. 

Breaking Joint. The placing of brick so that no two vertical or head 
joints come immediately over one another. 

Bremt of a Window. The masonry forming the back of the recess and 
the parapet under the window sill. 

Brick. A standard unit of building material, made by fashioning clay 
into rectangular solid blocks, and subjecting them to burning in a kiln. 

Brick and Brick. A method of laying brick by which the brick are laid 
touching each other with only mortar enough to fill the irregularities of the 
surfaces. 

Brick Veneer. The outside facing of brickwork used to cover a wall 
built of other material; usually refers to brick walls inclosing a frame building. 

Brickwork. Masses of wall built out of bricks laid in mortar. 

Buikter *8 Tape. A long, narrow, flat steel band with feet and inches 
marked upon it, w'hich will easily wind up on a reel so as to go into one’s 
pocket. 

Bulging. S\velling. 

Bull Header. A brick laid on its edge showing only the end on the face 
of the wall. 

Bull Stretcher. A brick laid on edge so as to show on the face the broad 
side of the brick. 

Buttered Joint. A very thin mortar joint made by scraping a small 
quantity of mortar with the trowel on all edges of the brick and laying it 
without the usual mortar bed. 

Buttering. Spreading mortar on the brick before it is laid. 

Buttress. Masonry projecting from a wall, and intended to strengthen 
the same against the thrust of a roof or vault. Buttresses are no doubt de- 
rived from the classic plasters which serve to strengthen walls where thera 
18 a pressure of a girder or roof-timber. In very early work, they have little 
projection, and, in fact, are “strip pilasters.” In Norman work they are wider, 
with very little projection, and generally stop under a cornice or corbel table 
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Early English buttresses project considerably, sometimes with deep sloping 
weatherings in several stages and sometimes with gabled heads. Sometimes 
they are chamfered, and sometimes the angles have jamb shafts. 

At Wells and Salisbury, England, they are richly ornamented with can- 
opies and statues. In the Decorated period they became richly paneled in 
stages, and often finish with niches and statues and elegantly carved and 
crocketed gablets, as at York, England. In the Perpendicular period the 
weatherings became waved, and they frequently terminate with niches and 
pinnacles. 

Buttress, Flying. A detached buttress or pier of masonry at some dis- 
tance from a w^all, and connected therewith by an arch or a portion of an 
arch, so a? to discharge the thrust of a roof or vault on some strong point. 

Camber. A roT?Vv''vity upon an upper surface. 

Cavity Wall. A wall which lias an air space built in, usually back of the 
outside four inches. 

Cell. One of the hollow spaces in building tile. 

Cement. A burned mixture ol clav and limestone pulverized lor making 
mortar or concrete. 

Center. The tempoiary support to hold up the arch while it is being 
built. Also means to find the center point for the curve of a segment in an 
arch. 

Centering. The temporary frame or template on which an arch is turned. 

Center Pieces. The temporary support used to hold up the arch while 
it is being constructed, and until it is set. 

Chase. A vertical recess on the inside face of a wall formed by omitting 
one or more bricks in each course to accommodate plumbing, heating, or 
other pipes. 

Chimney. A shaft built to carry off smoke. 

Chimney Breast. The projection on the interior or exterior face of a 
wall caused by fireplace or flues. 

Chimney Lining. That fire clay, or terra cotta material, made to be 
built inside of a chimney. 

■ Clip Course. The course of brick resting on a clip joint. 

Clip Joint. A joint of abnormal thickness to bring the course up to the 
reouired height. In no case should a clip joint be over Vi in. thidc. 
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Closer. A piece of brick laid to the line. Also the last brick laid in any 
course of any tier. 

Closure, A quarter or three-quarter brick to close, when required, the 
end of a course, as distinguished from a half-biick. This term equally ap- 
plies to tile. 

Code (Building). A set of laws or regulations governing the location, 
materials, and workmanship in the construction of buildings. 

Column. A round pillar designed to support portions of a building, or 
to give such an appearance for ornamental purposes. 

Common American Bond. The bond in which every seventh course 
is a heading course. 

Common Bond. Several courses of stretchers followed by one course 
of either Flemish or full headers. 

Common Brickwork. The wall built out of the ordinary and cheaper 
classes of brick, where appearance is not an important consideration. 

Compasses^ The instruments for making circles or parts of circles used 
In striking an arch. 

Consistency of Mortar. The character of the “make u|>“ of mortar. 

Coping. A row of brick, usually projecting, used to cap or finish the top 
of a wall and protect it'from the weather. It is usually laid up in very rich 
Portland cement mortar with tooled joints. 

Corbel. One or more courses of brick projecting from the wall to form 
a support. 

Corbel Out. To build out one or more courses of brick or stone from 
the face of a wall, to form a support for timbers. 

Corbel Table. A projecting cornice or parapet, supported by a range of 
corbels a short distance apart, which carry a molding above which is a plain 
piece of projecting wall forming a parapet, and covered by a coping. Some- 
times small arches are thrown across from corbel to corbel, to carry the pro- 
jection. 

Core of Chimney. The inside shell of the chimney. 

Cornice. The projection at the top of a wall finished by a blocking- 
course, common in classic architecture. In Norman times, the wall finished 
with a corbel table, which carried a portion of a plain projecting work, which 
was finished by a coping and the wl^le formed a parapet. In Early English 
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times the parapet was much the same, but the work was executed in a much 
better way, especially the small arches connecting the corbels. In the Dec- 
orated period the corbel table was nearly abandoned, and a large hollow, with 
one or two subordinate moldings, substituted; this is sometimes filled with 
the ball-flowers, and sometimes with running foliages. In the perpendicular 
style the parapet frequently did not project beyond the wall-line below: the 
molding then became a string (though often improperly called a cornice) 
and was ornamented by a quatre-foil, or small rosettes, set at equal intervals 
immediately under the battlements In many French examples the moulded 
string is very bold, and enriched with foliage ornaments. 

Course. A horizontal row of brick in a wall 

Cove, The moulding called cavetto, or the scotia inverted on a large 
%cale. and not as a^mere molding in the composition of a cornice, is called 
a cove or a coving. 

Cross Joint, The joint between the two ends of the brick. 

Crowding the Line, Laying the line bricks in such a way as to prevent 
the line or string from being clear of the face of the brickwork. In other 
words, building with a tendency to make the wall overhang. 

Crown is the highest point of the arch. 

Culling, Sorting bn^k for size, coloi, and quality. 

Culls, The brick rejected in culling. 

Dentil, The cogged or toothed member common in the bed-mould of a 
Connthian entablature, is said to be dentiled, and each cog or tooth ib called 
a dentil. 

Depressed Arches or Drop Arches, Tho^e of less pitch than the equi- 
lateral. 

Diagonal Bond, A form of raking bond where the bricks are laid in an 
oblique direction in the center of a thick wall, or in paving. 

Diaper, Any c onlinuous pattern in brickwork of w hich the vai lous bonds 
are examples. It is usually applied, however, to diamond or other diagonal 
patterns. 

Discharging or Relieving Arch, The arch which is built over a lintel 
to relieve the pressure of the wall above. 

Dutch Arch, A flat arch whose voussoirs are laid paralk'l to the skew- 
back on each side of the center 

Dutch Bond, The arrangement of bricks forming a modificatior of Old 
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English bond, made by introducing a header as the second brick in every 
alternate stretching course, with a three quarter brick beginning the other 
stretching courses. 

Eastern Method. The pick and dip. 

Edgeset. A brick set on its narrow side instead of on its flat side. 

Efflorescence. The deposition of a white powder or crust on the surface 
of brickwork, due to soluble salts usually in the mortar but sometimes in the 
brick, and, drawn out with the moisture by the sun, left as a deposit on the 
surface. Brick clays containing these salts are now cured by using a carbonate 
of barium. Against mortar etllorescence care should be taken to protect all 
brickwork at eaves and sill courses from excessive moisture. 

Egyptians. The natives of Egypt, who live mainly along the banks of 
the river Nile, and whose civilization was in a high state of development 
5000 years before the birth of Christ. 

Elliptical Arch. A semi-circular arch w^hose crown is depressed, show- 
ing its span correspondingly lengthened, to approximate more nearly the 
appearance of a segmental arch. 

Emhattlement. ’An indented parapet — ^battlement. 

Encaustic Tile. Tile prepared by burning in certain preparations for 
particular effects. 

English Bond. Usually called old English bond, the bond which is made 
by alternate courses of stretchers and headers, with a 2 inch piece or closer 
next to the comer header. 

English Cross Bond. A variation of English bond made by putting one 
header next to the comer stretcher on alternate stretching courses. 

Extrados is the outer or upper surface of the arch, sometimes called the 
back. 

Face. The long, narrow side of a brick, specially treated in the manu- 
facture of face brick to produce certain color- tones and textures. 

Face Brick. A well-burned brick, especially prepared, selected, and 
handled to secure attractive appearance in the face of a wall. 

Fat Mortar. A sticky mortar which usually has an insufficient amount 
of sand. 
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Filling In. The process of building in the center of the wall between 
the face and back. 

Fire Clay, A grade of clay that can stand a terrific amount of heat with- 
out softening or burning up; therefore used for fire bricks. 

Fire Stop. A projection of brickwork on the walls between the joists to 
prevent the spread of fire or vermin. 

Flat Arch. Is that arch whose top and bottom are flat or practically so. 
It involves the same principles of stress and strain as a segmental arch, but 
has the voussoir extended up and down to reach the level lines. 

Flat Stretcher Course. A course of stretchers set on edge and exposing 
their flat sides on tljfi surface of the wall. Frequently done with brick fin- 
ished for the purpose C-n the flat side, ^uch as enameled ot glazed brick. 

Flemish Bond. The arrangement of bricks made by alternating headers 
and stretchers in each course. The position of each header is in the center 
of the stretcher above and below. 

Flemish Bond (Double). The arrangement of tlie bricks which gives 
Flemish bond on both sides of the \\all. 

Flemish Cross Bond, Any bond having alternate courses of Flemish 
headers and stretcher courses. The I'lemish headers being plumb over each 
other and the alternate stretcher courses being crosses over each other. 

Flemish Double Cross Bond. Ikmd with (Kid numbered courses stretch- 
ers divided evenly over each other, and even numbered courses Flemish 
headers in various locations with reference to the plumb of each other. 

Flemish Carden Bond. Bricks la’d >o that each course has a header to 
every three or four stretchers. 

Flue. A passage in a chimney especially for the exit of smoke and gases, 
one or more of which may be enclosed in the same chimney. 

Flue Lining. A smooth (jnc-celled hollow tile for protecting flues 

Flushed. Filled up to the surface. 

Footing. The broadened base (»f a foundation wall, or other super- 
structure. 

Full Header. A course consisting of all headers. 

Frame High. The height of the top of the window or door frames; the 
level at which the lintel i** to he laid. 
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Furring. A lining or covering to make a level surface. 

(harden Wall Bond. A name given to any bond particularly adapted 
to walh two tiers thick. A bond consisting of one header to three stretchers 
in evtry coui^e. 

Gauge. To gauge is to measure for a particular purpose. Some to(Ms for 
parncular measurement may be termed a gauge; as, for example, a “gauge 
slick” with courses of brick marked thercxin. 

Gingerbread Tfor^. To work with cheap decorations without any re* 
sptet to their fitness. 

Glazed Tile. Tile which is finished with a glass like suifacc. 

Gothic Arch. A pointed arch made up of two segments whose points 
meet at the crown. 

Green Brickwork. Brickwork in which the mortar has not yet set. 

Grout. Rich mortar made very thin so that it will readily run into the 
joints of brickwork and fill them. 

Hand Leather. A piece of leather used to protect the fingers. 

Hard. A term given to the brick that arc thoroughly baked. 

Haunch is the name applied to the middle part of each side of the arch. 
\ e., midway between tlie skew'back and the crow'u. 

Header. A brick laid on its flat side across the thickness of the wall, so 
as to show the end of the brick on the surface of the wall. 

Header Bond. Bond showing onlv headers on the face, each header di- 
vided evenly on the header under it. 

Header Course. A course comfx>sed entirely of headers. 

Header High. I'he height up to the top of the course directly under a 
header course. 

Head Joint. A joint between the ends of two bricks in the same course. 
Also Vertical Joint. 

Hearth. That portkm of a fire place level with the floor, upon w^hich the 
fire is built. The rear iwrtion extending into the fire opening is known as the. 
back hearth. 

Head-Way. Clear space or height under an arch, or over a stairway and 
the like. 
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Herringbone Bond, Bricks laid in an angular or zigzag fashion, resem 
bling the bone in a herring. 

Imperviousness, The quality of resisting moisture. 

Initial Set, The first setting action of mortar; the beginning of the set. 

Interlocking, The binding of particles one with another. 

Inverted Arches, Arches which are built to appear upside down; made 
to distribute the weight from pier to pier; over an extended surface of the 
foundation bottom. 

Jack Arch, A flat arch. 

Jamb, The sidf*** -’n opening, such as a window or door. 

Jamb-Shafts, Small shafts to doors and windows with caps and bases, 
when in the inside arris ('f the jamb of a window, they are sometimes called 
Esconsons. 

Jointer, A tfK)l used for snKX)thing or indenting the surface of a mortar 
joint. 

Jointing, The process of facing the moitar joints. 

Key, The relative position of the headeis of vaiious couises with refer- 
ent e to a veitiail line. 

Keystone or Brick, The center buck t)f the arch. 

Lap. The distance one brick extends tner another. 

Lateral Thrwtl. The piessuie of a load which extends to the sides 

Laying Overhand. Building the fuither face of the wall from a scaffold 
on the other side of the wall. Laying the outside face tier liom the inside of 
the building. 

Laying to Bond, Laying the biick of the entire course without a cut 
brick. 


Lead, A part of the wall at the corners, or elsewhere when needed, built 
-in advance of the rest of the wall as a guide to which the line is attached. 

Lean Mortar, Mortar that dtxis not adhere to the trowel, generally due 
to the presence of too much sand. 

Light Hard, A term applied to red brick that are not the hardest in the 
kiln. Although suitable for carrying moderate loads, they are not able to 
withstand alternate freezing and thawing as well as the hard brick. 
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Linu\ The base of mortar, and the result of limestone burned in a kiln 
"^*11 the carbon dioxide has been driven off. 

Lime Putty. Slaked lime in a soft putty-like condition before sand or 
cement is added. 

Line. The string stretched taut from lead to lead as a guide for laying 
the top edge of a brick course. 

Lineal Foot. A foot measurement along a straight line. 

Line of Demarcation. The lino of separation; the division point. 

Lintel. A horizontal supi3ort for brickwork over an opening. 

Lipped. Laid with a battering face. 

Manganese. A mineral contained in the clay for brickmaking. 

Mantel. A shelf projecting beyond the chimney breast above the fire- 
place opening. 

Merlon. That part of a paraiiet which lies between two embrasures. 

Mortar, A mixture .of lime and sand, or cement and sand, or of lime, 
cement and sand, used for laying bricks and filling in the joints between them. 

Mortar Board. A board about 3 f(*et square laid on the scaffold to re- 
ceive the mortar ready for the use of the bricklayer. 

Mortar Box. The box in which the mortar is mixed and softened by 
water for use. 

Neat Cement. Pure Portland cemt*nl , which is used iv. a mortar without 
adding sand 

Nogging. A filling of brick between the roof rafters from wall plate to 
roof boaids for the purpose of making the building wind-tight. 

Offset. A course that sets in from the course directly under it. Also 
called sel-off, set-back, etc. The opijosite of corbel. 

Outrigger. A joist projecting out of a window for supporting an outside 
scaffold. 

Outside Four Inches. The single tier of stretcher courses on the face 
of the wall. 

Overhand Work. An entire wall built with a staging located on only one 
Aide of the wall. 

Overhang, A face of the wall leaning from the vertical away from the 
wall. 
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Panel, A distinct or blocked out portion or section of a wall or some 
other surface 

Parapet* A dwarf wall along the edge of a roof, or round a terrace 
walk, etc., to prevent persons falling over, and as a protection to the de- 
fenders in case of a siege. Parapets are cither plain, embattled, perforated 
or paneled. The last two are found in all styles except the Norman. Plain 
parapets are simply portions of the wall generally overhanging a little, with 
opening at the top and corbel table below. Embattled parapets are some- 
times paneled, but oftenec pierced for the discharge of arrows, etc. Perfor- 
ated parapets are pierced in various devices— as circles, trefoils, quatrefoils, 
and other designs— so that the light is seen through. Paneled parapets are 
those ornamented tjy a of panels, either oblong or square, and more or 
less enriched, but are not perforated. These are common in the Decorated 
and Perpendicular periods. 

Pargeting* A term moaning the process of plastering the inside of a chim- 
ney flue. 

Party Walls* Partitions of brick or stone between buildings on two 
adioining properties. 

Peach Basket. A templet against which the entire head of a tall chimney 
is built. 

Peen* That end of a hammer head which terminates in an edge. 

Perpends* The vertical joints in the face of the wall when correspionding 
joints aic plumb one over the other. 

Pick and Dip. The name of the method wheie the biicklayer picks up 
a brick with one hand, and just mortar enough to lay it wath a tiow’el with 
the other hand, simultaneously. 

Pier* A block of brickwork usually l>etwccn tw^o openings which is built 
to support arches, or to carry beams or girders 

Pilaster. A pillar of brickwork, rectangular in form, built as a supple- 
ment to a pier, projecting usually one-third of the thickness of the wall. 

Plastic, In the form of a sticky paste. 

Plinth* The square block at the base of a column or pedestal. In a wall, 
the term plinth is applied to the projecting base or water table, generally 
at the level of the first flcx)r. 
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Plumb Sob. The lead weight to make taut the plumb line. 

Plumb Bond. Another name for all stretcher bond work built with 
particular effort to have corresponding joints exactly plumb with each other. 

Plumb Bond Pole. A pole used for laying out the exact position of 
vertical joints. 

Plumb Rule. A tool used to aid in building surfaces in a vertical plane. 

Pointing. Inserting mortar into the joints after the brickwork is com- 
pleted, in order to correct defects left in the progress of the work. 

Pointing Trowel. — A small tool used for filling joints on the cxjxised 
surface of the wall. 

Portland Cement. That cement made by a mixture of various clays, 
chalk, limestone, river mud, slate and the like, which are mixtxl together, 
burned, then ground into a powder and put through a sieve with fine m(*shes. 

Pressed Brickn. Those that are pressed in the mould by mechanical 
power before they are burned or baked 

Pugging. A coarse kind of mortar laid on the boarding, betw^een floor 
joists, to prevent the passage of sound; also called deafening. 

Putlog. The cross supports of the scalfold which hold the scaffold planks 
or platform. 

Queen Closer. A half brick made by cutting the brick lengthwise. 

Quoins. Projecting courses of brick at ihe corneis of buildings as orna^ 
mental features. 

Racking. Lading the end of the wall with a soiies of steps so that when 
woik is resumed, the bond can be easily continued. More convenient and 
structurally better than tcxithing. 

Rake. The end of a w^all that racks back. 

Raking Bond. Brick laid in an angular or zigzag fashion. 

Reenforced Concrete. Concrete which lias iron and steel lods and piecee 
to enable it to withstand greater stress and strain. 

Recess. A depth of some inches in the thickness of a wall, as a niche, etc. 

Reveal. The vertical side of a window or door opening from face of wall 
to frame. 

Rise. The distance at the middle of the arclf between the springing line 
and intrados or soffit. 
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Rolled. A brick laid with an overhanging face. 

Routing. Determining the way. the time and the method of getting 
materials from the point of shipment to the place where the workman puts 
them in place. 

Rowlock. Rows of bricks on edge, particularly for the ring of an arch. 

Rowlock Course. A course of headers laid on the edge instead of on 
the flat side of the brick as usual. 

Run. Planks used for workman to walk on. 

Running Bond. Same as stretcher bond. 

Run of Kiln. brick in the kiln except those brick that are too soft 
v)r misshapen to be laid even in the (iling tiers. 

Sag. A depression in a horizontal line, meaning that there is a slight 
fall below the level. Usually lefers to the bricklayer’s line, which in a long 
distance w^ill fall below the level because of its ovtn weight, no matter how 
tightly it is sti etched. 

Salamander. A heater having no chimney. 

Salmon Brick. The vifter brick of the kiln suitable for places protected 
from outside e.xposure or where great crushing strength is not required. 

Sand. Small grain of mineral, largely quartz, which is the result of dis- 
integration of lock. 

Scaffold Height, The height of the wall which requires another raising 
of the scallold to continue the building of the wall. 

Scale Box. A deirick box made with an open top and one open end. 

Scant. A slight slope inwards from the plumb line. 

Scutch. A tool resembling a pick on a small scale w’ith flat cutting 
edges, lor trimming bricks for particular uses. 

Segmental Arch. An arch whose intrados and extrados make the line 
of a half circle. 

Selects. The bricks accepted as the best after culling. 

Set. A name given for the chisel used for cutting bricks, also a “bolster.” 

Set In. The amount that the lower edge of a brick on the face tier is 
back from the line of the top edge of the brick directly below it. 

J 


S^t-off. Set in. 
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Shank. That part of the trowel between the blade and the handle or hold . 

Shanking. Resting the hod on the end of the handle (or shank) 

Shell oi Chimney. The outer wall of a chimney. 

Shove Joint. A vertical joint filled by shoving the brick, when it is being 
laid in the bed of mortar, against the next brick. 

Silica. A mineral contained in the clay used for brickmaking. 

Sill High. The height for the window sills upon which the window 
frame rests. 

Skewback. In brickwork, a brick or stone cut to make an inclined sur- 
face for receiving thrust or pressure, as of an arch. 

Slewing Rig. The device used for swinging a boom derrick by machinery. 

Slush Joint. A vertical joint filled by throwing mortar in with the 
trowel after the bricks are laid. 

Smoke Chamber. The space in a fire place immediately above the 
throat, where the smoke gathers before passing into the flue, and narrowed 
by corbeling to the size of the flue lining above. 

Soffit. The lower edge or curve of the arch; also called “intrados." 

Soldier Course. •A course of stretchers set on end with the face showing 
on the wall surface. 

Soluble Salts. A mineral contained in the clay for brickmaking. 

Span. The distance to be covered by an arch, lintel, beam, girder or the 
like, between two abutments, or supports; the width of an opening. 

Spandrel. The triangular portion of the w^all contained between the 
arches when a horizontal line is drawn from crown to crown. 

Spirit Plumb Rule. A plumb rule made by the insertion in the wood 
stock of small tubes filled with spirits with an air bubble which is arranged 
to center at a point when the rule is in a plumb position. 

Splay. A slope or bevel, particularly at the sides of a window or door. 

Spreading Mortar. The process of laying mortar on the wall with a 
trowel to make a bed in which to lay the brick. 

Springer. The stone from which an arch springs; in some cases this fe 
a capital, or impost; in other cases the moldings continue down the pier. 
The lowest stone of the gable is sometimes called a springer 
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Springing Points. The points from which the under curves of the arc 
commence. 

Spring Stay. A stay, made by two pieces of board separated by a brick 
which hc»lds a scaffold to a wall by the friction caused by the spring of the 
boards. 

Squint. An oblique opening in the wall of a church; especially in mediae- 
val architecture, an opening so placed as to afford a view of the high altar 
from the transept or aisles. 

Stagings High. About 3' 8" with the Gilbreth Scaffold, about high 
with the trest’e horse. 

Stippling. That process of shading by making separate marks or points. 

Stock. Brick and niui Lar. 

Story High. The height for the floor joist. 

Story Pole. A pole on which the height from joist to joist, as well as al^ 
intermediate openings, brick courses, etc., is indicated. 

Straight Arch. A name for the jack, or flat arch. 

Straight Edge. A board having an edge trued and straight, used for 
leveling and plumbing. 

Stretcher. A brick laid on its flat side so as to show its [ace on the sur- 
face of the wall. 

Stringing Mortar. The name of a method where a bricklayer picks up 
mortar for a large number of brick and spreads it before laying the brick. 

Struck Joint. A joint that has the surface smoothed by a trowel. 

Structural Steel. Steel beams, girders, and columns used for building 
purposes, particularly for high buildings, known as skyscrapers. 

Superstructure. That part of a building which is above. 

Tapping. Pounding a brick down into its bed of mortar with a trowel. 

Temper. To mix up so as to get the mortar in the proper condition for use. 

Tempering Mortar. Softening mortar by adding water and stirring. 

.Template. Any form or pattern, such as centering, over which brick- 
work may be formed. 

Tender. A laborer who tends masons. A general name covering hod and 
pack carriers and wheel barrow mer 
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Texture of Bricks The loosen(‘ss of compactness of the material of which 
the brick is made, which affects its appearance. 

Thickness of WalL The thickness of a wall stated in terms of brick, 
inches, or tiers, thus. 


In Number of Brick 

In Inches 

In Tiers 

One brick 

4 " 1 

* 1 tier 

Two brick 

8" or 9" 1 

2 tiers 

Three brick .... 

12" or i:r 

3 tiers 

Four brick . . 

lfi"orl7" 1 

4 tiers 


Three-quarter. Means a brick with one end cut off; about a b mch piece. 

Throat. An opening at the top of a fireplace through which the smoke 
passes to the smoke chamber and chimney. 

Tier. One of the four-inch, or one-brick, layers in the thickness of a wall 
(Gilbreth). 

Toother. A brick projecting from the end of a wall against which another 
wall will be built. 

Toothing. The method of building the end of a wall so that the end 
stretcher of every alternate course projects one-half its length, against which 
another wall may be built. 

Toothing-in. Joining a new wall to an old toothed wall. 

Trestle Horse. A four-legged stool or trestle about five feet high, used 
to support platforms for scaffolding. 

Trig. The bricks laid in the middle of the wall between the two main 
leads to overcome the sag in the line, and also to keep the center plumb in 
case there is a wind bearing upon the line. 

Trimmer Arch. A brick arch built in front of and below a fire place 
opening to support the hearth, abutting on the fire place foundation and 
thrusting against the header joist. 

Tub. A half-barrel sometimes used in New England for holding mortar. 

Tuck Pointing. The filling in of joints in old brickwork wdth fresh 
mortar, usually cement. 

Two inch Piece. A closer about one-quarter of a brick in length use 
to start the bond from the corner. 
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Up and Down, The body brick together with the light hard brick. 

Vertical Joint, Same as Jiead joint. 

Viaducts, An elevated roadway usually supported by masonry arches, 
or steel columns and trusses, in recent years often made of re-enforced concrete. 

Vitrification, The state of a substance which is fused together by bu ming. 

Vitrified, That which is fused by heat. 

roiissoir. The unit brick, stone or block used in the building of an arch. 

Wail Plate, A piece of timber usually 2" X-l" laid on the wall to receive 
the floor joists. 

Wall Ties, Iron bands used to tie tiers of brick together or to tie the 
junction of two pieces of a wall, such as at corners, angles, and at toothing 
and backing. 

Washing Down, Cleaning the surface of the brick wall, after it is com- 
pleted and pointed, with a mild solution of muriatic acid. 

Water Table, A slight projection of the lower courses of brickwork at 
the base of a building. 

Weathering, The process of decay brought about by the effects of 
weather conditions. 

Webb, The thin wall bounding and separating the cells in hollow tile. 

Whitewashing, Whitewash, See efflorescence. 

Wind Shelf, The ledge back of the damper at the bottom of the smoke 
cavern. 

Wire Cut Brick, A brick having two of its surfaces formed by wires 
cutting the clay before it is baked. 

Withe, A partition between two flues in the same chimney. 

Western Method. The stringing mortar method. 

Applying the Mortar. — The placing of the mortar before 
laying the brick consists of four distinct operations. 
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1. Throwing. 

2. Spreading. 

3. Cutt’ng off. 

4. Buttering end joint. 

5. Jointing. 



n 
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FkG. 3,9^7>-AssembIy of bricklayer’s tools. These are the mam tools and it should be noted 
that there are numerous other tools to make a complete set for all kinds of work, as shown it 
Chapter €6. 



Figs. 3,958 and 3,959 — Picking up mortar. 
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Use of 
first how 
spreading 
acquire t 



Fig. 3,960.— Holding trowel> wrong way — thumb over shank. The trowel shGuld be held 
loosely, the reason the above is the wrong way is because the trowel should be turned by th« 
thumb pressed against the ferrel. The forefinger should not be up against the shank. 



Figs. 3,961 and 3,962. — Wrong and right way to hold the trowel. Evidently if the trowel wort 
held as in fig. 3.961 it woMld be didicult or impossible to turn it upside down in spreading fh< 
mortar — try it. 
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dunn» lunch periods and before workm?> hours. In this prac- 
tice he should learn how to pick up a trowelful of mortar 
cleanly, and to spread sufficient mortar to lay at least three 
brick with one trowelful of mortar; some bncklayers throw in 
one operation enough mortar to lay four or five brick, depend- 
ing upon the thickness of the joint. Thickness varies from 



Fig 3 963 — ^liolding trowel nght way — thumb on top of fcrrel Note position of thumb on 
fcrrel, in which poutioa the trowel is easily turned as the trowel is moved along the course 
of brick 


1 ^ to in. according to the design worked out by the architect. 

In order to use a trowel properly, it should be held firmly 
yet loosely, with the full grasp of the right hand and applied 
with the play of the muscles of the arm, wrist and fingers 
Only actual practice can give the vanous necessary mechanical 
movements 
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Throwing the Mortar. — Lifting a trowelful of mortar from 
the tub or mortar board up to the courses of brick on the wall 
and throwing the mortar the length of three or more brick is 
done llpth the muscles of the forearm. 

In throwing the mortar, the trowel ts turned through an angle 
of 180® {that ts, turned upside down) while the trowel ts being 
moved the length of three or more brick 



1 IG ^ 1 liiowing moil II Isi ptinttion Note Irowil is Ining turnid is it is moved at > tg 

the brick 


In order to turn the trowel upside down, evidently it mu-.! 
be held as in fig. 3,962, because the hand, unlike an owl’s head, 
does not work on a pivot, and 180° is about the limit it will 
turn without elevating the elbow. 

Fiffs 3,958 and 3 959 show how the moitar is “picked up ' from the 
mortar board preliminary to thiouing it on the bnek 






Fig, 3.965 — ^Throwing moitai— 2ncl position. The trowel is gradually moved along the 
brick and tuiucd at the same time— the point of the trowel ndea along the center of the 
brick course w iihout touching it. 



END OF 5 ^ 


Fig. 3.966 — Throwing mortar — 3rd posit ion. Completion of btroke — trowel in vertical plane. 
In bringing the trowel back and forth to spread the mortar, it is gradually turned upside 
down. 
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TROWEL UPSIDE DOWN 


FINAL POSITION 


Figs. 3,967 to 3,971. — 7, Throwing the mortar. The oper- 
ation as ideally performed by the bricklayer is here shown 
progressively from initial position to beginning of spreading 
stroke. Note that as the trowel is brought back for the 
spreading stroke it is turned upside down. 


MORTAR LAYER ALONG 
CENTER OF JOINT 










OUTER PORTIONS 
OF JOINT BARE 


Fig. 3,972. — ^Appearance of top of brick with 
mortar thrown, showing the mortar heaped 
up along the middle of the brick and not 
reaching to the outer sides. 
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In order to fully understand how the bricklayer throws the mortar, the 
operation is first showm by the diagrams figs. 3,967 to 3,971. Heie only 
the trowel is shown without hand or mortar so its various positio-is may 
be seen as it travels the length of the spread or a three brick length as here 
taken and back again to begin the spreading stroke. 


Spreading the Mortar.— The operation of throwing the 
mortar results in a rounded column of mortar along the central 



Fig. 3,973 — Appearance of mortdr afttr throwing— note that it is heaped up a’ong the central 
portion of the brick coursr outer portions bare 


portion of the brick leaving the outside portions bare, as shown 
in fig. 3,973. 





Figs 3,974 to 3,977 - -2. Spreading the mortar. By gently pressing the pCMnt of the trowel 
on the column uf mortar already thrown, the blade of the trowel being at a very acute angle 
with the top of the brick , as the trowel is moved along the brick, the mortar heaped up along 
the middle is squeezed out toward the edges and thus made to cover the entire surface or as 
dear so as possible 


spreads by going over it with the point of the trowel as in 
figs. 3,974 to 3,977. 








Fig 3 978 — Spreading mortar — lat poMition It should be done with the point of the trowd. 

with the trowel upside down Note difference oetween mortar as 1 iid and as spread 



Fig 3 979 — Spreading mortar — 2nd position. End of stroke Note mortar spread out 
toward the sides of the britk hollow in center keeping mortar flush with sides albO note 
position of Irowtl at a smdll angle (about > with f ice of brick 
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The position ot the trowel in spreading is shown in hgs 3 %7 to 3,971 and the 
actual operation of spreading the mortar as performed by a bncklavcr is 
progressively shown in figs 3,978 and 3 979 



lies 3 980 and 3 981 Appearance of perfect and jmperfext spread Note in fiR 3 981 
mortar overhanging which must be cut off before brick is liid thus neciisititing an ixtra 
operation with loss of time 



I u s 1 982 and 3 983 — Appear incc ot inoilar txfoic and after being cut off Note all over* 
hanging mot tar is cut off flush w it h the f u c of the. hi ick 
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Cutting Off the Mortar. — When the opeiation of spreading 
the mortar has been perfectly done as in fig. 3,980, no cutting 
off is necessary. If, however, too much mortar were thrown, 
or too much pressure exerted on the trowel in spreading the 
mortar, some of it will hang over tlie side of the brick as 
shown in fig. 3,981, and must be cut ojf so that it will not at 
any point project over the side of the brick. The appearance 
of the mortar before and after being cut off is shown in figs. 
3,985 and 3,986. 



Fig 3,984 —Spreading morlar, right and wrong wag. The Irowtl should not be held as 
shown, but should be upside down — that is with back up. Note difference ih appearance of 
mortar laid right and wrong way 

Buttering End Joints. — In addition to laying a bed of mor- 
tar for the brick to lie on, the end of each brick when laid 
must be covered or “buttered” with mortar so there will be 







Fiti 3 985 — Cutting off excess mortar Note position of trowel at a small angle (about 45®) 
with f ICC of bi ick 



Fig 3 986 — Removmg excess mortar and ‘ buttenng ' or putting it on the ^nd of bnck already 
laid for cross joint 
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[GS. 3,987 to 3,990. — ^Laying a brick by the shoving method. Fig. 3,987, placing the brick; fig. 3,988, shoving it down and 
toward the end of the other brick: fig. 3,989, tapping brick to final position; fig. 3,990, cutting off overhanging mortar. 
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a layer of mortar in the vertical joints as well as in the hori- 
zontal joints. 

The operation of buttering the end joint is shown in fig. 3,986. 

Laying the Brick. — In lifting a brick from the pile on the 
ground or scaffold in order to place it on its bed of mortar 



Fig, 3,991. — Picking up brick with the left hand. 

on the wall, the bricklayer grasps it in his left hand, as shown 
in fig. 3,991, and in “laying” the brick, first places it on top 
the bed of mortar (previously spread) a little in advance (to 
the right) of its final position as shown in fig. 3,987, and presses 
the brick into the mortar with a downward slanting motion as in- 
dicated by positions M,S, in fig. 3,988, so as to press the mortar 
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FiG. 3 <W2 — ^Bnck layinf ? — Ut position. The brick is held in hand with thumb on one side 
forelinger on top and other thrie lingers on other side of buck — palm of liquid on brick. 



'Fig. 3,993 — ^Bnck laving — 2nd position, Bnck being pressed down and pushed against the 
other bnck at the same time 
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up into the end joint; during this operation the brick moves 
from its initial position M, shown in dotted lines M, (cor- 
responding to the position shown in hg. 3,987) to some 
intermediate position S, fig. 3,988. 

This IS the shoving method of bricklaying, and if the mortar be not too 
stiff and IS thrown into the space between the inner and outer courses ot 





BRICK 

SHOVED 

HOME 


TROWEL REMOVINS 
EXCESS MORTAR 



HAND ACROr^S 
BOTH BRICK 
ALIGNMEWT 
"BY FEEL” 


Fio 3 ‘)94 —Brick hying— Jrc/poa't ion. Brick shoved home w th pdm of hand acioss both 
brick so as to deteimine by the ‘ feel ’ if both brick being laid and the one 1 i^t already laid 
be in line Note tli it excess mortir is bei ig cut o f at the same time 


brick with some force, it will completely fill the upper part of the joints 
not filled by the shoving process. 

After shoving the brick down and against the mortar in the 
end joint, it is forced home, or do^\n till it aligns with the 
brick previously laid by tapping it either with the blade of 
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Fic. 3 996 —TapiMni or knocking down bnck to level of hmc. where bnck i 9 high becai^ ^ 

-4 jKraf cfaM bnck layer will rarely resort to Upping It is someUmea done 
though ill advisedly tbrouub foice of hahif u^jmuich oon» 
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the trowel as shown at L, lig. 3 989, or with the stick with 
trowel m position F, shown m dotted lines 

Tappint; brick down with the tiowel should not be necessary if the mor- 
tar be of the right consistcnc y the brick wet enough, and the joints the 
right size If tapping be nccessaiy, give the brick one heavy tap rather 
than several light ones 



Pic i W nronp tvay of cutting olt niortir The irowcl should not be turned w th face 
toward brick, is shown but <>hould be turned w th bick i>f trowel townd brick and held with 
handle about 45° to the veitic il ind I lade about 1 with fact of bnck 


Durmif the operation just described more or less of the 
mortar is squeezed out through the face and end joints as 
shown in fig 3,989 For appeal ance and to save mortar it 


*N01F - Nearly ill brickliyrrs t ip th** bi ck fnm hibit. not because it is r 
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is cut off flush with the trowel as in fig. 3,990. This mortal 
on the trowel thus cut off should be used for buttering thf 
end of the brick. It should never be thrown from the trowe! 
back onto the mortar board. When thrown back onto the 
mortar board, a large portion daubs up the brick instead of 
landing on the board, and the operation results in an un- 
necessary motion each time. 



Fig 3,998 Pick and dip method, also calltd East! rn or Nt w Entjland method Britklayer 
picks up brick and mortar at same tirat taking on the trowt 1 only enough mortar to lay 
one brick It is used for general working. tu luy 


Eastern and Western Methods of Bricklaying. In the 

Eastern method the brick is picked up and trowel dipped 
into the mortar at the same time, hence is known as the pn k 
and dtp method. 


In this method, when the student reirhpM for mnnat 


(fli rtnA 1. .n<-l 
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and bntk with the other re ah him to pi(k up both at the same time 
He should look at the moitu as he st irts to leach for it but he should 
pick It up b> the feeling and his tves should be onlv on the buck that 
he IS picking up with the othe 1 h ind it the same time is shown ii hg 3,998 
The t stern oi stiingmg mortar method is to use a much larger 
tiowel thin could he used in i tub This nccessitites a moitar board or 
moitii box I his wc stein method consist in hist spreading moitai enough 
for se5 ei il brick ihe id and then picking up and laving the biiek 



Fig 3 9*)<) — Western metho 1 or method of laying morl ir lot sevti il biiek at one throw 
Mortar ib thrown for 3 to 5 bnek depending on the kind of biiek and eonsistency of mortar 

When an apprentice i caches to pick up bricks see that he picks them 
up with both hands at precisely the same time 

Tach method has its advantages and disadvantages. Some 
conditions make the “Fastern” method preferable, some the 
“Western” method. 

Tf the apprentice be taught both methods, he will know, instinctively, 
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which is the better to use under varying conditions. The kind of sand, 
the proportions of the cement, lime and sand, the dryness of the brick, 
the methods employed by the men on the leads, all these go to determine 
which method will give the most speed economy and quality. 


Alignment of Brick. — Evidently if no guide be provided 
and the brick be laid by eye, a true wall surface could not be 
obtained, as some of the brick would be laid too far out and 
others not enough. In order to guide the bricklayer so that 
the brick will lie straight, a taut line secured by pins is used, 
OT the equivalent. 


-^UILT UP CORNER 

^ ^INE FASTENED TO 
mSL Z CORNER 


LINE FASTENED, TO LEAD 
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1.1 


Fig. 4,000 — Safe method of fastening line around corner and lead. To fasten the line around 
the cornCT and lead, lake several clove hitches around each. 


In order to have supports for the line, a corner of the wall is first built 
up several courses and then a lead or a part in advance at some distance 
along the course. 

The line is made fast around the end or corner, stretched taut and wound 
around a brick on ^he lead, as shown in fig. 4,000. This is better than 
using a nail or pins because if the latter pull loose, the nail may hit a brick- 
layer in the eye, resulting in iniury or loss of eye. 

The line should be placed 1^2 in. outside the top edge of the brick and 
exactly level with it. In order to bold the line at K 2 in. distginc^ outside 
the top edge, make tvvo distance pieces out of cardboard or preferably tin, 
shaped as in fig. 4,001 and attached to the line as in fig. 4,002. 

The reason for this offsetting of the line is that the brick should be laid 
without touching the line, as in fig. 4.002 the in. marginal distance 
being gauged by eye. 
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Obviously, if the brick were laid so that they touch the 
line, the latter would be shoved out of place, resulting in irregu- 
larities in the wall, as in fig. 4,004. Hence, see that no brick 
touches the line. 

The tendency of inexperienced bricklayers is to “crowd the line*' or as 
it IS called lay me; brick strong on the line. This effort to work with pre- 
cision does not accomplish the desired iC'^ull for the reason just given. 



V'lOb 4,001 and 4,002 — Distant e piece for holding the line at a marginal distance from the edge 
of the brick. 


The Student who works with precision will not be satisfied with the in- 
struction to set the line level with the top face of the brick, but will want 
to know whether the top or bottom of the line should be level with the 
top of the brick, especially if it be a thick line. Of course, bricklaying is 
not a machinist's job and one is not expected to work with machinist's pre- 
cision, however precision methods cannot be criticised when they can be 
used without any extra effort or loss of time. 


Figs. 4,005 and 4,006 show wrong and right ways to set the 
line when precision is considered. 
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In fig. 4,003, the top of the line r ither than the bottom should be set 
at the level of top of brick because both the top of the line and top of buck 
are visible, whereas the bottom of the line is not Accordingly, with the 
setting shown in fig 4 003, the eye can gauge when the bi ick is pushed or 
tapped to the level of the top of the line 

If the alx)ve be not clear, as^^ume a clothe® line or even a ship’s hawser be 
used for the line 
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Flos 4 003 and 4 004 — Right and wrong way of laying brick to the line, showing result of 
crowding the line 


WRONG 

SETTING 


TOP OF LINE 
ABOVE TOP 
OF BRICK 


TOP OF LINE 
TANGENT TO PLANE 
OF TOP OF BRICK 


CORRECT 

SETTING 



Figs 4 005 and 4 006 -Wrong and correct set ting of the line The size of the line is < xagger 
ated for clearness 


A skillful bricklayer will never touch the line even in applying 
the mortar or laying the brick. 
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There are two ways of holding the brick, as shown in figs. 
4,007 and 4,008, so the line will not be disturbed. 

It should be understood that even the fingeis must not touch the line, 
otherwise it will be pushed out of place while other workmen are using it 
as a guide. 

The method of laying the bidck without touching the line is shown in 




Figs. 4,007 and 4,008. — How to hold brick in laying so that the line wUl not be disturbed. 
Fig. ,4,007 line on outside; fig. 4,008, line inside. 



Figs. 4,009 to 4,011 . — ^How to lay brick without touching the line. The brick is placed on top 
of the mortar as in fig. 4,009, holding it by the thumb and outstretched fingers. As the brick 
begins to bed by downward pressure release the hold as in fig. 4,010. Bring top of brick to 
level of top of line by pressing down with the fingers as in fig. 4,011 or by tapping if necessary. 
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figs. 4,009 to 4,011. Of course practice is necessary to do this successfully . 
The student should piactice before laying to the line so that he will ac- 
quire the habit of bringing his thumb and fingers up as the brick goes down 
near the line. 


Brick made in moulds are wider at the top or open side of 
the mould than at the bottom of the mould. The experienced 



ride. 

In laying brick to line for the outside or visible part of 
the wall, the brick should be laid with the wider side on top 
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so that the appearance of the wall will be similar to clap- 
boards upside down, as in fig. 4,012, 

Bricklayers from force of habit turn the brick over in the hand to deter- 
mine the top or wider side, even for brick used in filling where it is not 
necessary. This results in loss of time and should not be done lor invisible 
portions of the brick work. 


Joints. — A difficulty experienced by beginners is to maintain 
a uniform thickness of the joints or spacing occupied by the 
mortar. The thickness of mortar joints ranges from g to in. 
or more to suit the kind of brick used and other conditions. 

Common bricky should have at least 5^ and not more than 
% in. thickness -of joint. 



Fig. 4,013. — Cutting brick; trowel turned wrong way and hand holding brick wrong way. 
When held in this position the resistance of the air tends Upturn trowel t>wards the hand 
with danger of cutting the finger. When the brick is held with hand in wrong pc^on, 
there is no support on bottom of brick to resist the blow, hence blow is not so effective as 
when brick is properly held. 
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A method sometimes used to allow for the thickness of the 
mortar ]omt is by the height of eight courses of bnck measured 
in the wall. 

This height should not exceed by more than the thickness of the brick 
the height of eight courses of the same brick laid dry. Since common bnck 
are usually quite rough and uneven, it is not always easy to determine the 
thickness of a single joint, but the variations from the rule just given, in 



Fig 4,014 — Cutting bnck — right way. Note position of hand and trowel When trowel is 
held in this position it will tend to turn away from the hand, hence no danger of cutting 
fingers Note position of fingers supporting bottom of brick 


any eight courses that may be selected, should be very slight. The rule 
is illustrated in hg. 4,015. 

Pressed brick, being usually quite true and smooth, may 
be laid with a in. joint, though a hi. joint is probably 
stronger, as it permits the use of more mortar, thus filling rhe 
joints better. 
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In order to obtain a uniform thickness of joints, the corner 
and lead, which is erected a few courses m advance of the wall 
for line supports as previously described, is done so with pre- 
cision by aid of the gauge rod as shown in fig 4,017 


Jointing. — The general appearance of a brick wall depends 
not only on the bond, but also on the form of jointing or 
facing given the mortar joints Jointing may be clas'-ed. 



fiG 1015 Ei^hL courses of brick liid dry and wet illustrating Aii/e Thtckt e of mortar 
must be ^uch that hetuht of et^M courses laid u et u ill not exceed height of eight course laid dry by 
more than thickness of one brick The term ' v and t et mftaxi without mortar and ^ilh 
mortar rcspccLivcv^ 

1. With respect to matenal, as 

a Natural 
h Artificial 

2. With respect to its lorm or shape, as* 
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a Flat 
b Concave. 
c Convex. 
d V shape, ett 

3. With respect to the tool used, as: 

a Stick, or trowel 
b Jointer, or tooled 



Fxc 4 016 — Position dtlcr cutting brick Here position of finger on bottom of brick gi\es a 
firm hold For rough brick the cut, although bomi whdt ragged is considered a good cut 

Jointing IS employed for two reasons 1, to make the joint waterproof, 
and 2 to secuie ornamental effects Sometimes one lesidt is obtained 
at the expense of the othei Again the time required for jointing is some- 
times considered m the choice 


Flat Joints. — The various joints coming under this head are 
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called strt4ck joints* because they are made by a stroke of the 
trowel. The simplest form is the flush joint shown in fig. 
4,018. In this the mortar has been cut off with the trowel and 



I IG 4 017 — Application of paugc rod in the erection of corner and lead supports lor line In 
this work each brick is carefully pressed down or tapped until its top is in line with the 
corresponding division on the g luge rod 1 he thickness of joint s for corner and lead is thus 
made uniform, and by aid of the line adjusted for these reference supports, the thickness is 
maintained uniform m building up the courses between the line supports 



Fic 4 018 — ^Bricklayer striking a flush jomt. 

*NOTE — The misuse of the term struck jotni m restricting it to denote the joint formed 
by using i he upper brick as a guide, and drawing the point ot the trowel along the upper surface 
of the brick below should be avoided by the better informed buch definition is erroneous 
and ridiculous as any joint formed by a stroke of the trowel i s a struJr joint 
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left without any further attention Sometimes this is em- 
ployed to give a rustic effect, and again to save time in the 
less conspicuous and unexposed portions of the brickwork 
Two other kinds of struck joint are the flat inclined joints 
with the inclination looking up or down as respectively shown 
in fig*! 4,019 and 4 020 

The fir^t known as weather joint is designed to shed the water and is 
therefore an efficient joint The important objection to the weather joint 


INCLINED UPWARD INCLINED DOWNWARD 



Figs 4 019 and 4 020 — Struck joints Fig 4 019 flat upward inclined or weather joint, 
fig 4 020, flat downward inclined or so called struck joint 



Fir 4 021 Raked or recess joint 
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is that the top or true edge of the brick is concealed while the bottom or 
irreguku* edge is emphasized. 

Jointer or Tooled Joints . — Ks distinguished from the trowel 
joints just described, those formed with a jointing tool are 
ordinarily called tooled joints. Evidently a great variety of 
such joints may be produced depending upon the form given 
the working ends of the tool. 


' 
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Fii, 4,022 — Method of using a sec 1 he beveled edge on set should be held loviard the side 
b< ing cut off. 


A flat form of tool joint known as the raked or recess joint, 
as shown in fig. 4,021, may be produced with a flat end jointer 
by ‘.‘raking out” the mortar to a given depth, or by laying a 
strip of wood to fit the depth and thickness of the desired 
recess upon the top edge of the brick, these strips being re- 
moved when the mortar sets. 
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The method of making tooled joints with straight edge and 
jomter is shown in fig 4,023 

Contave joints ma\ be flush as m fig 4,026, or recessed as 
in fig 4,1)27 

The flush form js known ordmanly as a concave jomt and the recessed 



Fig 4 023 —Method of making; tooled joints First smooth and flush joint with trowel so aa 
to remove any distinct line where the edge of the brick leaves off then rub loint with jointer 
tool close to the top edge of the brick using a straight edge for the honzont al joints as shown, 
to guide jointer The vertical joints should be ruled even less deep than the honzonlal jomts 
and should be ruled before ruling the horizontal joints 


form as a rodded joint (so called probably because the so called “rod'* 
must be used instead of the point of the trowel in makini? it). 

Evidently by reversing the shape of the tool, a convex joint 
may be produced as in fig. 4,029. 

Here the mortar projects outside fhe brick surface as shown 
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The tapped joint shown m fig 4,029 is so called because it 
IS produced by giving the bnck a tap with the trowel after 
the mortar has been cut off 

This style of joint is usfd with coarse sand where certain textures of 
wall surface are required 

Artificial Joints; Pointing.- Ihc term pointing (as defined) 
means inserting mortar into the joints after the brickwork is 
completed in order to coirctt delects left during the progress 
of the work In doing this, the mortar is raked out of the 



1 i< s 4 029 ind 1 030 — ^Two foinis of ptojcctmg j Jint 1 jr 4 0^9 convex fig 4 030 tapped 
joint This latter joint is virtually a bibtard im-lhod of making a convex joint 


joints and the lattei refilled and jointed with specially prepared 
mortar. 

On old work the decayed mortar is raked out of the joint 
to a depth of at least Yiva.. and the joint filled m with cement 
or some hard setting mortar. The joint is then finished by 
any of the jointing methods just desenbed or mav be finished 
by one of two methods of pointing known as 

1. Tuck 

2. Bastard tuck. 

these being fancy forms adopted by bricklayers to increase the 
effect of forming sharply defined joints 
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Tuck Pointing. — In this method the raked out joint is filled 
flush with a “stopping” of cement or some hard mortzir. The 
joint in this condition appears very wide, owing to the edges 
of the brick being ragged, this being due to the frost or to the 
clumsy method in which the joints have been raked. 

The wiiole front, joints included, is then colored with a compound of 
c^peras and a pigment of the color required, or the front is rubbed with a 
piece of soft brick till the bricks and the joints are of one color. An in- 



Figs. 4,031 and 4.032 — ^Tuck and bastard tuck pointing 


dentation is made in the filled joint and lime putty is pressed on to the joint 
with a jointer worked on a beveled ed^e straight edge, and before the 
latter is removed, the edges are trimmed with a Frenchman; in this op- 
eration the Frenchman cuts the mortar and the turned up end drags off 
the superfluous putty, leaving a white joint in. in width and 'fe in. in 
thickness on the face of the work. 

Bastard Tuck Pointing. — ^This joint is filled in with specially 
prepared mortar, finished and made to project in the same 
material with a thick bladed jointer. In this joint the ragged 
edges are cut off with the Frenchman. 
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CHAPTER 69 

Bond 


In brickwork, the term bond means the overlapping of the 
brick one upon (he other, either along the length of the wall or 
through its thickness in order to tie the brick together, thus in- 
creasing the strength of the structure. 

It is true, mortar is used to cement the brick together into 
a monolithic whole, but the real bond is the overlapping of 
the brick which the mortar serves to maintain. In landing, 
brick are shifted back and forth so that the vertical joints in 
two successive layers or “courses” do not come into line; in 
other words, the brick are laid so as to break joint, the whole 
forming a natural bond or structural unity giving strength to 
the wall. 

Lap. -The strength and rigidity of a wall due to bonding 
or overlapping of the brick as compared to a wall without 
bond is shown in figs. 4,033 and 4,034. Hence, in bonding 
the essential condition is that in any two successive layers or 
courses, the brick of one course must lap over the brick of the 
other course. 

Fig. 4,035 illustrates the term lap. 

The next consideration is naturally, how much must the 
brick lap? The important requirement as to amount of lap 
here given should be remembered. 
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No brick should ever be lapped less than bf brick 
length upon which it rests 

In practice the lap is made either J4. K or ^ of the brick 
length. Some means must evidently be provided to fill up 
the odd space which results when the courses are shifted to 
obtain lap. This is done: 
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Figs 4,033 and 4 034 — Strengtheninc; effect of bond In fig 4 0^3, the l)ond or overlapping 
of the bnck causes a load coming at any point to l>e distributed over several bnck in tht 
lower courses, thus avoiding the tendency to shear along two vertical joints as indicated in 
fig 4 034 Here it could be imagined that a very heavy load is placed on brick F Now 
suppose further that the two adjacent vertical joint«» were made with inftrioi mortar and 
poor workmanship also that the foundation w is first cl iss exci pt lor ^ solt six>t undet bnck 
F Clearly the tendency would be to push down the three bi ick 1 . R I , shearing along the 
vertical mortar joints Comparing this with lig 4 Oil, it is seen how the lapping of the 
bnck prevents the actign just dcscnbiHi 



1. By changing relative position of brick in alternate courses. 

2. By inserting special size brick. 
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In speaking of brick bond, two terms are constantly recumng, viz ^ 
‘‘stretcher'' and ‘ header ” When a bnck is laid lengthwise of the wall, 
thus showing its long narrow dimension or ‘ face" on the surface, it is called 
a stretcher If its length extend back into the wall, so that its short di- 
mension shows on the suiface, it is called a header The stretcher secures 


STRETCHER 
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LONG SIDE. 
ON WALL face: 






I" " “"I 


^ Y - I- 
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// END ON 
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Figs 4 03b and 1 037 — Di<)tmction between stretcher nid header As clearly shown the tenna 
relate to the position of the brick when laid and not to its size that is the some brick may 
be cither a stretcher or header according to its position wiLa respext to the face of the wall 
when laid 


bticngth in the length of the wall and the header, strength across the 
wall 

Figs 4 036 and 4 037 show the difference between a stretcher and a 
header 


The natural lap ts \2 



This may be obtained, usm? simply stretchers and shifting 
the courses as in fig. 4,038 
The minimum lap is lap. 

There are two wavs m which this lap may be obtained: 
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1. By headeis only 

2. By stretchers and headers. 

The ^il^t method as clearly seen in fig 4 0^9 is similar to the method 
of obtaining ^ 2 lap except that headers are used in place of stretchers 
By the combination of alternate courses, stretchers and headers the same 
spacing is obtained a^^* shown in fig 4,040 




Fig 4 040 —Alternate stretcher and header courses, illustrating M lapm 


The same spacing may be obtained by what is known as two stretcher 
combination courses, that is coursi s composed of units of two stretchers 
and a header, the courses being shifted ^4 lap as shown in fig 4,041 This 
IS virtually a combination ^ i and M lap 

The "on edge" lap is lap. 

In a cheap method of constructing hollow walls, a combina- 
tion of stretchers and headers are used m each course laid om 
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edge. The coxirses are shifted so that a header in one course 
will be centered with a stretcher in the next course as shown 
in fig. 4.042. 

The maximum lap is lap. 

This may be obtained in several ways as: 

1. By stretcher courses. 

2. By two stretcher combination courses. 



friG. 4 041 — ^Two stretcher cortibination courses illuslrnting combtn ition }4 ond H lapm. 



fiG 4 012 — Ideal wall constiucUon w<th combined stretcher and header courseSf illua- 
trating *j Inp, 


3. By three stretcher combination courses. 

The first method gives the only tiue ’4 lap, the others gi\ing combina- 
tion >4 and yi laps as shown in hgs 4,041 and 4,041. 

Loss of Lap. — In laying bnck, the bricklayer should be very 
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careful to maintain the lap as the work progresses course by 
course, that is, the vertical joint in each course throughout the 
height should be kept perpendicular, or directly over those in 
the second course below. This is called “keeping the perpends” 
Unless close attention be paid to this, the lap will soon be lost 
due to irregularities in the length of the brick and thickness 
of the perpendicular joints, and the finished work will appear 
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Fig. 4,043.— True H iap» with stretcher courses only. 



Fig 4,044 — So called ^ lap with three stretcher combination courses. Tfiis ia virtually a 
combined and K lap« 


as in fig. 4,049 instead of as in fig. 4,050. It should be under- 
stood that brick vary in size, hence one reason for being careful 
to maintain the laps uniform. 

Nominal and Actual Lap. — Those who understand pipe 
fitting know that the sizes of wrought pipe as listed give no 
indication of the actual diameter of the pipe. Thus a pipe 
known as % in. pipe is actually a trifle over ^ in. outside 
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diameter and approximate inside diameter (standard 
thickness) — the inside diameter varying according to the 
pressure for which the pipe is intended. 

Evidently the arbitrary or nominal H in. size is very convenient and 
avoids endless confusion. 



Figs. 4,045 to 4,048. — ^Lap positions illustrating the term shifting of courses. In fig. 4,045 
where the end of a brick of one course is in line with the end of the brick in the next course 
they are in line and line position and there is no lap. By moving or shifting the top hrick 
K Its length to the left it will lap the brick in the next course by this amount and the bond 
is said to have lap, as shown in fig. 4, (MO. Similarly by moving it still further so that it 
covers the lower brick by ^ and % of its length, the bond is said to have and ^ lap 
respectively, as .shown in figs, 4,(M7 and 4,048. 
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Figs. 4,049 and 4,050. — Appearance of bonding as executed by an amateur or greenhorn, and 
by a competent bricklayer. In fig. 4,049, due to short brick as L and A, the lap is lost, the 
course being continued as with bricks R, F, laid without lap. On the next course, in laying 
brick M, this is noticed and a bat S, inserted to regain the lap. Compare the appearance of 
this with the perfect job in fig. 4,050. remembering that not only the appearance but the 
strength of the wall is ailected by losing the lap 
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Similarly the size of bnck vary both for different kinds of brick and 
bnck of the same kind Thus the new standard is 8X2KX3Ji for com- 
mon bnck and 8 X 2 ^ 4 X3 for smooth face brick Similarly as with pipe, 
it is convenient in bricklaying to give nominal dimensions for the several 
laps, taken as fractional parts of the brick lengths, as ^2 laPt etc 

In blinds made up of only stretcher courses evidently the true lap is 



Figs 4 0 I to 4 054 — Nominil and ictu il 1 ip for common britk In ihc case of smooth face 
brick the diminsions Riven would chanM m some inst mets bre luse i smooth brick is * « in 
lonj, r than a common brick In tht alovc illustr itions the brick irc iiRardcd ss laid in 
cont ict w ith each other without any mort ir inter v< nint I his ni iki s no dificrencc because 
in the c ise of mortsr one half thf th cknr s of the joint could be regard d as bi.ing part of 
one brick and the other hilf part of the other brick this while changing the sizes of th« 
brick would not change the relative propoi lions 


conveniently taken as in figs 4 051 and 4 054 but where both stretchers 
and headers are used some arbitrary or nominal value for the lap is con 
\enientlv used to avoid confusion, as must be evident from figs 4 052 and 
4 05 *^ 
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Special Brick for Bonding. — Since bonding requires various 
laps between courses (depending upon the kind of bond) evi- 
dently one or more brick of special sizes must be inserted in 
each course in order to make it come out right at the ends of 
the courses, or comers. These special bnck then serve as 
spacers or fillers, filling up the space due to shifting. 



1-K 4 0t)5to4 058 -Vinoub spt Cl U bonding brick J Qriom^* A whole brick B bit 
C whole brick clipped D bat clipped Note in clipping hilf the end ^nd hill the side 
(of the whole brick) ir rcmovid Intlu 4 clipped b it, M<md b are approximaUly the same 

SI/ 



There are several kinds of these known ab. 
1. Quoins. 

a Whole 
b Three-quarter. 
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c. Whole, dipped. 

d. Three-quarter, clipped. 


2. Bats. 

a. Three-quarter. 



Figs 4 064 to 4 067 — V iriou^ i il l^ondint; buck III. Closers. A, b it or bo called 

‘’chsfr . B clipped whole buck or nut, C, long top *^plit brick or queen, D, long sidr 
brick or spin 



Fig 4 068 —Application of the bft mill iking a brick bat At E is shown an ordinary set If 
the SCI be shaped as at W, it is easier to control the diicction of the plane of fracture If the 
bottom •'Urlace make 60^ with the straight side as shown the plane of fiacture will be about 
in the plane of the straight side. 
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1. Running or stretcher. 

a. Plain. 

b. Common or American 

c. Clipped. 


2. Header. 


3. English. 

a. Plain. 

b. Cross or Dutch. 


4. Flemish. 

a. Single. 
h. Double. 


5. Garden Wall. 

a, Tw o stretcher (Sussex) . 

b. Three stretcher, 
f. Four vStretchcr. 


6. Hollow wall. 

a. Flemish. 

b. Clipped. 

c. IJuck withe. 

d. lidge or Ideal all-rolok. 

€. Combined edge and side or. Ideal rolok bak. 


7. Raking. 

fl. Diagonal. 
b. Herringbone. 


8. Hoop iron bond. 
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Ruoning or Stretcher Bond. — In the plain form of this bond 
the wall surface is made up of stretcher courses shifted for 
half or three-quarter lap as shown in figs. 4,084 and 4,085. Il 
has the merit of being very strong longitudinally but weak 
transversely, and accordingly is modified into what is called 


|Xi ^ LAP lap 



Figs 4.081 and 4 083 —Plain form of running or stretcher bond Fig 4 084, lap shift 
lig. 4,085 ^4 lap shilt Half 1 ip gives the strongi st longitudinal tw Hie ® i 1 ip shoun ir 
fig 4,085 IS virtually ^4 lap as legards strength, btctiise a ihain is no stronger thin il* 
weakest link, ’ hence lap should only be used for ornamental effect 



Fig. 4 ,088.-— Common or American form of running or stretelu r bond Thrt is the same as 
the plain form with exception of transverse lx>nding with a header course aliout every b»* 

enuniM- 
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I iG. 4,087 — T^liagondl fo»-m of raking bond A view looking down on lop the wall showing its 
thickness (pi m) la hi le necessary to show the bond as the bonding is internal. 1 he side of 
the wall IS plain sf» v ' i.d apiieaiiiig as shown m fig 4 084 



Fig. 4 ,088.— Appearance of wide stripped joint running or stretcht 'ond. The stripped joint 
IS the neatest and cleanest raked joint and is especially useful with rough textuiect bri^k as 
’t kieps the muilar Irom the face ol the wall. 
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common or American bond by la\ ing a course of hcadets about 
every sixth course as in fig. 4,086. 

In a solid wall twtlve or more inches thick, sometimes the brick in the 
center aie laid diagonally every few cours»es, the triangular portion of the 



^K. 4 089 — Method of foiming stripped joint Horizontal course in double I Icmish bond, 
note flush joint bctwceif pans of slietchcrs in forming, i wood strip the thickness of the 
moctar joint is 1 iid at the f ont of the wall sc t in my d( pth desired 1 he bt d of mortar is 
placed behind nd flush uith the t >n of th sir p and the next couise liiJ the stiip being 
removed when the mortar has set suflicitnlly 



tic 4 090 — Header bond This bond gives the minimum or ^4 I ip which bonds longitudinally 
Compared with other bonds in w ills of s im ll ickniss it has thi equivalent of transverse 
V>nd in the solid brick which extends the entire thickness of ar 8 m wall 
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bnck projecting beyond the backing, forming a tie sufficient only to attach 
the face bnck to the backing. This is shown in plan in fig. 4,087 and forms 
a raktng bond. 


Header Bond. — Some authorities do not consider this 
strictly as a bond; this view is erroneous as longitudinally the 



Pig 4 091 — ^Appearance of struck joint common or slrctchc bond The mortar joint consti- 
tuus a consid( rablc pi opoi lion of the an i ot tin finishc d w ill and hi nee should be considered 
as to Its width, color, tcxtuie and stetu n ith a standaid brick, t>\o headers require a J's 
m jomt to coincide with the length of i str unei In foiming bonds and p itltrns the in. 
lomt IS thus most piaeticil Joints and "*1 in wide are used extensnely and are very 
t ITcctive, the dilft rence bt twn n the unit li ngth oi a sin tcher and two he. idtrs plus a joint 
being liken up by slightly v irying the width of the veiticU joints Joints 1 in and even 
wider have been used A joint of ■*4 m and o\tr slows down the work a thick bed of soft 
mortar under each buck bemg more dilfieuit to manipulate Special mortar should be used 
for wide joints. 


brick are bonded by M lap* It is used largely for ornamental 
effect and when so used it should be confined to panels or 
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contained areas where a checkerboard effect is desired. 

For curving walls, the curve can be uore nearly realized 
with header bond than with stretcher bond, ^specially on short 
radius. The appearance of header bond is shown in fig. 4,090 


English Bonds. — The two bonds belonging to this class 



f-irs 4 (K)2 and 4 093 —Distinction bettvecn the two forms of Fnj lish Itend It i s solely in 
ihe rtl itive piosition of adjacent streU htis in succcssivi strLlchcr c ■)uists 1 1 I ()9> shows 
Ihe I Iain Entslibh bond in which the strtlchtis lie directly over c uh other or in line and 
line position Fo reli^ e the monotrjnif of the resulting bnekwotk the V rn^lish bon 1 has 
bet n modilicd as shown in fiR 4 09 i by givinn^ * 2 shade to adj tci nt strt iclit rs in succts 
Hve couises producing when brick of two shadt s arc used (as will be shown liter) i pleasing 
series of Greek crosses 


ENGLISH 



DUTCH 



Fjgs 4 094 and 4 095 -Compsnson of the two English bonds showing error of cslling tht 
Dutch or mcxlified I nglish bond by the nimc of t nRltsk (ns In the F nglish Iwnd there 
arc alternately dissimilar crosses M S Gandl 2 I 4 fig 4 091 tnd in the Dutch bond similar 
crosses as M S G and 1 2, I hg 4 09o in other words both bonds ire cross bonds the only 
difference is in the zero and ^2 shifts given to the succeb^ive slretehec courses as previously 
explained 
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I consist of alternate courses of 
stretchers and headers, these 
bonds being known as. 

1 Plain English 

2 Pnglishcross, or Dutch. 

Tht distinction between 
the two types lies in the 
amount of shade shift given the 
oUicessive stretcher courses 
as shown in hgs 4,096 and 
4 097 The modification is 
to relieve the monotony by 
pioduemg a senes of Greek 
crosses 

Fig. 4,096 and 4,097 show 
the appearance of the two 
bonds. 

The term “English cross" 
used for the Dutch modifica- 
tion of English bond, is 
open to criticism for both 
bonds are cross bonds, as 
shown in figs 4,094 and 
4 095, because both bonds 
have crosses The only 
diffeience is that in the 
Dutch bond all crosses are 
perfect, and wlereas in the 
English every other cross 
(as cross 1,2,3, 4, fig. 4,094) 
is distorted. 
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Headers in Solid Walls. — ^The brick walls in an ordinary 
building are never called upon to support more than a small 


THROUGH HEJ\OERS SHORT OR BAT HEADERS 



n w> 4 ,098 and 4 .009 —Through and short or bat headers The number of through header course s 

IS generally defined by building ordinancts I^lacing a header cou»^ at eviry sixth course 
(five non hcadtr coursts btlwecn) as in common American bond, is a safe rule, however, 
except where the backing brick arc laid on a full btd of mortar but with dry vertical joints 
in which case through headers should be placod every fifth course. 







if 


t . 


* I 


t; ■ 

1 1 ' : 


Fig 4,100 — Appearance of weathered joint single Flemish bond The weathered joint is 
formed from above with a little more difficulty than a struck joint and hence costs more. 
Each course of brick throws a slight shadow. It is difficult to preset ve the same slope on the 
face of the joint 
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part of the load they will safely bear. If the foundation settle 
unevenly, however, some stress may be caused in the direction 
of the length of the wall although the brick wall is adapted 
to adjust itself to slight movements such as this without 
cracking or other damage, by reason of its small units and 
numerous joints. 

It would appear logical, therefore, to build a solid wall 
mostly of stretchers, with just enough headers to tie it together. 


TOO 

SHORT 

HtiQUIRES 
TOO MUCH 
MORTAR 



TOO 

LONG 

MUST 8& 
RECUt 



Fu,s 4,101 and 4,102, — How not to cut bat headers. 


In a solid wall built entirely of common brick, all the headers 
which appear on the face of the wall are real or “tnrough” 
headers. Where face brick are used, it is most economical to 
make all headers not required for ties, “bat headers,” so that 
the face brick will go further. Face brick should be cut at 
the middle so that each half of the brick can be used for this 
purpose and waste avoided. Through and bat headers are 
shown in figs. 4,098 and 4,099 and how not to cut bat headers 
in figs. 4,101 and 4,102. 

Flemish Bond. — This bond is easy to lay and is a favorite 
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Fig 4,104 — Appearance of flush joint Flemish bond It is almo t always finished with a rouRh 
texture When used with rough uxturc brick it is diflicutt to kctp the mortir irom the fate 
of the bnck Formed by cutting off mortar squtezed beyond the face of the wall The joint 
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among builders for this reason and also because it produces 
artistic effects. Flemish bond consists of headers and stretchers 
in each course with shift which centers headers and stretchers 
in successive courses. These conditions are illustrated in fie. 
4 , 103 . 



There are two varieties of Flemish bond: 

1. Sinde. 

2. Double. 

i«. 1,101 —T( \t lontinutd 

must not be mdnipulatecl afterwards with the trowel or the cement may be drawn to the sur- 
face and the rouKh texture spoiled If further treatment be needed, the surface may be 
gently Upped with the end onlv of a piece of wood having an extremely rough e.-^d srasx 


BLIND |J0INT\ OOUBLt , SHADE SHIFT 

sjRETCHERh* ^ H 
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Single and double relates to the number of stretchers between successive 
headers in the same course. The conditions for single Flemish bond are 
as in fig. 4,103, and for the double form as in fig. 4,106. 

Since in double Flemish bond the vertical joint between the two stretchers 
is always concealed or blind, these two stretchers appear as one long 
stretcher, and the arrangement may be regarded as a bastard form of the 
single or true Flemish bond. It is this blind joint that classes it as Flemish 
bond lather than garden wall bond. 

The appearance of single and double Flemish bond is shown in figs- 
4,107 and 4,108. 
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Figs. 4,109 to 4 ,U1 — Conditions for the various forms of garden wall bond. As the number 
of stretchers increase the shift required increases ^ ^ for each stretcher. In all caaea the lap 
IS In the two and four stre tcher bonds the header is centered over the joint between 
adjacent strctchiis. and in the time slietchci bond, it is centered over the second stretchei 
The stretchei s aie numbered to show this 


Garden Wall Bond. —This bond as its name indicates is used 
on garden or boundary walls where it is desired to keep fair 
face work on both sides of the wall, it consists of combined 
stretcher and header courses with two or more stretchers between 
successive headers and no blind joints. 

There are several varieties of garden wall bond, depending 
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upon the number of stretchers between successive headers, and 
called: 


1. Two stretcher. 

2. Three stretcher, etc. 

There may be four or even five stretchers between headers. 

The conditions for the various garden wall bonds are shown in figs. 
4,109 to 4,111. The appearance of the various garden wall bonds are 


2 STRETCHER 



4 STRETCHER 



Figs. 4,112 to 4,114.— Various forms of Sussex, or garden wall bond. 


shown in figs. 4,112 to 4,114. The value of these bonds lies in the longi- 
tudinal strength with sufficient transverse bonding. 

From the point of view of transverse strength, the choice* of the various 
garden wall bonds will be influenced by the height of the wall. 


Hollow Wall Bonds. — With the ever increasing cost of ma- 
terial and labor any system of building that will reduce the 







Bonds and Bonding lil5 - l,/4i 



Fig. 4,115. — Hollove wall with single Flemish bond. Another construction would oc to 
center the headers, filling the ends flush with mortar or leaving the spaces vacant, thus 
avoiding the cutting of bats. 



Fic. 4,116. — Hollow wall with chipped bond. The bond brick are cut at an angle as shown; 
they mitre into one side and form a header on the other side resulting in stretcher bond on 
the one side and single Flemish bond on the other side . 


WHOLE BOND BRlC^ 



'Fig. 4, 117. —Hollow wall with brick withe bond. Evidently the air space may be varied to 
suit the height of the wall. The usual practice is to chip the bonding brick, but thedesign 
here shown is simpler and evidently can be executed with less labor and less waste. At L, 
two whole brick are used (no chipping), while at F it is only necessary to cut a half bat 
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expense of construction should be considered. However, the 
modem tendency of too much "skimping” should not be 
tolerated. 
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Fig. 4,120. — Diagonal form of raking bond holding one aide ih bond. Because of the amount 
of chipping that must be done, it is an expensive form of bonding. The small bats chipped 
off are used as fillers as shown. 



Fig. 4,121. — Diagonal form of raking bond holding Uoo aides in bond with H bonding bats. 


' out the wall in order to obtain the full benefit of the space, and the con- 
necting bond should be of such shape and material that any moisture 
penetrating the outer portion of the wall cannot penetrate the inner part. 
It is practically impossible where a wall has openings to provide a con- 
tinuous air space, though it may be closely approximated. The 
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accompanying cuts, figs. 4,115 to 4,122, show the various methods of 
bonding hollow walls. 


IRREGULAR BATS WHOLE BONOiNJG BRICK 



Pig. 4,122. — Diai^onal form of raking bond holding two sides in bond with whole bonding brick 

PLAN 



Fic. 4 ,123. — Herring bone form of raking bond shown in plan. Used as **lacing" or strengthen* 
ine courses in thick walls and also for flooring and sidewalks. 
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Raking Bonds. — In bonds of this type the bonding brick are 
laid at an angle other than 0 or 90°, usmlly 45°. The two 
forms of raking bond are known as. 

1. Diagonal. 

2. Herringbone. 

When pressed or face brick are used for the exterior facing 
of a wall, It detracts from the appearance of the bnckwork if 
bonding headers appear on the visible surface of the wall. One 



Fio 4 121 —Corner construction of Ideal all lolok w ill showing 2 U m webs and ventilated air 
spact 
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solid or hollow walls is by means of metal ties of which 
there is a great variety of shapes. Fig. 4,127 shows a metal 
tie shaped for a hollow wall and fig. 4,128 its application. 



r ic>s 4,127 and 4,128 — Metal tie of h(x^>p iron shaped tor hollow wall and its application to 

same. 


Sometimes for solid walls these ties are simply made out of 
wire. In using ties care should be taken that the ones ukd 
do not take up more space them the thickness of the mortar 
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joint, otherwise the brick would be thrown out of line 
and undue stress brought on same. Metal ties have been ob- 
jected to because of theit tendency to rust. 
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CHAPTER 70 


Patterns in Brick Waiis 


A great variety of ornamental figures may be obtained by 
the use of light and dark brick or buck of vanous shades, and 
by the combination of headers and stretchers in each course 
vanously arrant tl 


shade, lap 



EQUAL SHADE. "LAPS 



B 


n 




^ •'HADE LAP I Z 



P i< s 4 129 to 4 1 11 — StrUchc r bond patterns with two ilf t mate shades I* ig 4 129 ' t shad 
lap hg 4 1 10 equal shade 1 ip tig 4 131 ^4 shid lip 

rio 4 112 -Strclchtr bond pattcin with one daik bntk to two light brick 



k IG 4 133 —Appearance of wall laid with stretcher bond two shade, H shade lap This pattern 
IS rarely used for any large surface but frequently occurs in t\ o or three courses separated 
by a Flemish or a header couise, approaching in its nsture the common bond The author 
is indebted to the Hydraultc Press Brnk Co for this and similar half tone illustrations 
showing appearance of various bonds 
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Stretcher Bond Patterns. — With alternate light and dark 
brick, various effects may be produced depending on: 1, lap; 
2, shift; and 3, relative position of shades in adjacent courses 
as in figs. 4,129 to 4,131 . The appearance of a wall laid accord- 
ing to fig. 4,129 is shown in fig. 4,133. 

A variation consists of laying two light brick to one dark 
brick, thus further separating the dark diagonals as in fig. 



Fig 4 134 — ^Appearance of wall laid \/ith he**der bond, two shade, }i lap. 
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REVERSAL OF DARK OIA60NAL'" ‘ 


Figs 4,135 and 4,136 —Reversal of dark diagonal by reversing the shift In fig 4.135, three 
courses of brick are shown laid over each other with shades matched, that is shades in neutral 
or zero shade lap position Evidently starting from course A, fig 4,136, if the shift be re- 
versed in laying courses B and C the dark diagonal will reverse as indicated by the dotted 
line, thus relieving the monotony of long diagonals 
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4,132. Evidently various other combinations of the two shades 
may be made, securing additional effects. 

Header Bond Patterns. — Evidently similar two shade effects 
may be obtained in header courses but only with ]/i lap- The 
general appearance of a wall laid with two shade headers alter- 
nating is indicated in fig. 4,137. 



Fig. 4,137. — Appeatance of wall laid in header bond two shade with reversal of shift breaking 
the monotony of lonit dark diagonals. 



Figs. 4,138 and 4,139.— English bond with dark header. Fig, 4,138, zero shade shift, dark 
upright: fig. 4,139, unity shade shift, dark diagonal 
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Reversal of Shift. — ^The monotony of long “dark diagonals 
may be broken by the simple device of reversing the shift as 

OAB.K STRCTCHER SHADE SHIFT DAPK UPRIGHT 



UNITV 

shade shift 


DARK DIAGONAL 



dotted horizontal 

^iGS. 4,142. — Common or American bond with dark headers, showing.dark and dotted hori 
zonta's. 
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indicated in figs. 4,135 and 4,136. 

Fig. 4,135 shows three courses laid with shades in neutral position. 
By shifting alternately to right and left as in fig. 4,136 the dark diagonal 
is reversed. The appearance of a wall laid in header bond with reversal 
of shift is shown in fig. 4,137. 


English Bond Patterns. — Various patterns may be obtained 

DARK STRETCHERS DARK HEADERS AND STRETCHERS-^, 
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Fu.. 4,143. -Coiiinuni oi Anirntan hotul with dark sticlrheis and combined daik he.uicis and 
sticlrhei'. in moup-i >hovung «5niall and laige irregular diamond pattern at M and 8. 



Ki(,. 4.144 Vppi.jiapce oi cijiiinion or American (3 siitiehri) Ijond v.ith sonic dcuK. hon- 
/onlals of scvtr.il slmdis. 


by the use of dark brick for: 1, headers; 2, stretchers; 3, both 
headers and stretchers in combination with various shade 
shifts, reversal of shifts, etc. These are shown in the accom- 
pan 3 dng illustrations figs. 4,144 to 4,146. 
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Common or American Bond Patterns. — Effects may be ob- 
tained in this combination of stretcher and header bonds in 
various ways. Thus dark horizontals at uniform intervals are 
obtained with dark headers, also “V’s” and even diamonds by 
proper placing of dark brick as shown in figs. 4,144 to 4,146. 



Fig. 4,145 — Appearance of single Flemish bond with drak headers, producing combined dark 
uprights and dark diagonals or checki r bo<ird elTect 

Flemish Bond Patterns.- A multiplicity of patterns are ob- 
tainable in Flemish bond (single and double) using, similarly 
as with the bonds just described, dark headers, dark stretchers 
or combination of both in groups. 



Fig 4,146 — Appearance of double Flemish bond with dark headers producing combined dark 
uprights and dark diagonals, the uprights being more emphasised than with the single lx>nd 

The Flemish bond with daik headers gives dark uprights and dark 
diagonals combined as shown in figs 4,115 and 4,116, illustrating single 
and double forms of the bond 

The effect of varying the shade shift is shown in figs 4,147 to 4,149. 
A dark diagonal obtain^ with dark stretchers laid % shade shift is shown 
in fig. 4,150. 

Garden Wall Bond Patterns. -Due to the increased number 






Patterns in Brick Walls 209 - 1,755 



of stretchers used in this bond the 
patterns obtained are more extended 
than in the other bonds. Fig. 4,151 
showsappearanceof the three stretchy 
form with dark headers, the latter 
centered over stretchers. A three 
shade effect, with garden wall courses 
alternating with stretcher courses, is 
shown in fig. 4,152. 

Diamond Unit Patterns. — ^The ac- 
companying illustrations figs. 4,153 
to 4,161 show the unit system used 
by Gilbreth, the diamond shapes 
formed by various combinations of 
headers and stretchers, represent the 
various units or “eyes” upon which 
all diagonal bonds are based. 

Beginning with unit I, which is composed 
of a stretcher with a header centered above 
and below it, each succeeding unit is formed 
by extending every course of the preceding 
unit the width of a header, always centering 
the courses on the middle course regarded 
as the horizontal axis of the unit, and 
terminating the whole above and below by 
a header. 

As a result the units, however far they 
may be carried out, always present exact 
mathematical proportions and bear a de- 
finite relation to each other. 

The serial number r-f any particular unit 
may at once be known by subtracting one 
from its number of courses and dividing by 
two; or, more simply, by counting the 
number of courses either above or below the 
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horizontal axis. Conversely, the number of courses in any given unit 
may be known by doubling its serial number and adding one. Thus, if 
we discovered in a brick wall a unit of nineteen courses, nine courses on 
either side of the horizontal axis, we should know that it was unit 9 ; or, 


Z(b fe.® DIAGONAL 



fflG. 4,150. — Dark stretcher diagonal in single Flemish bond with shade shift. 
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Tig. 4,151. — Appearance of three stretcher garden wall with dark headers, zero shade shift 
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Fig. 4,152. — Appearance of combinecl three stretcher garden wall bond and .stretcher bond 
(alternating courses) with three shades, 

if we wished to use unit 9, we should always be obliged to have space for 
nineteen courses; and so on. 

It is interesting to note further that the units may -also be recognized 
by their horizontal axes, which in odd numbered units are always 
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Fiois 4 l')3 to 1 Ibl Diamond unit pattcin or * tycs ' showing diamond shapes ranging from 
3 brick J course lo Sobruk 1‘) couts« in si/t Note lirst four are soli I diamonds and 6 to 9 
may be tilhcr soli 1 or hollow as iiidicittd by the emphiM^cd j nts 


double the number of its axial stretcheis Thus, if we see a unit with a 
horizontal axis of four stretchers onl> , we may be sure that it is odd num- 
bered unit 7, but if It have four stretchers and a header, we know that it 
IS the e\ en-numbered unit 8. 
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With unit 4 there begin to appear units within units. While the header, 
crossed by vertical stretcher joints, which appears at the center of unit 4 
is not stnctly a unit in our sense of the term, it is ne\ ertheless the primary 
unit of all, as the smallest normal element in brickwork Unit 1 clearly 
comes to view as the center of unit 5, unit 2 appt ais in 6, unit 3 in 7; and 
so on It IS by the treatment of these units, each of which in itself is a 
bond pattern, that various patterns may be woikcd out on the surface of 
the i^all by the proper handling of the shades and textures m the brick, 
or of the mortar joints 



Fig 4,462 — ^Three brick dark diamond units, zero pattern shift, three h^der separation 



*j[G. 4,163 — Six bnck dark diamond units, tn houzontal hne, butted or zero separation 
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The units may be made to join, or ^*butt/' each other verticaUy anrf 
horizontally, or they may be separated by introducing between them one 



4,164 —Six bnck dark diamond units, m diagonal line 



1*10 4 IhS — Ten bnck dark diamond units in horizontal line zero separation 
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or more courses above and below, or variously arranged rows of brick in 
a general vertical direction on the side, as may be seen in the accompanying 
diagrams When separated, the units are said to be surrounded by hon* 
zontal and vertical borders And much of the artistic value of the 





p3 










i It 4 166 Icr 1 rick tlaik diuiitiU uiiitj in tb t^ui il lin< ont c lUst (Ntilip 



Fig 4,167 —( omlMiieil un I ntk dMnicnd mils and duk cnsi stpiraKi*. 
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pattern will depend upon the skill and t^ste \^xth which these borders 
are worked out 

The designer in brickwork is urged to remember that the 



Fig i 168 — Combined flitcen brick dark diamond units and light crosb diagonal separators 



Fig 4 . 169 — Thirtv-nine brick hollow diamond units in diagonal hne, two course overiaA 






1,762 - 216 Patterns in Brick Walls 


use of pattern bonds obligates him to pay the strictest and most 
thoughtful attention to the beginning and ending of the pattern, 
either at the bottom or top of the structure, or on piers as they 
occur separately or between windows. He must first decide 
on a unit which is suitable to the size of the panel to be cov- 
ered, and then exactly center it upon the panel, so that his 
pattern may end in a symmetrical manner, both laterally and 
vertically. In order to secure vertical symmetry the panel 
must always have an odd number of courses, that is, an even 
number on each side of the median line. 

Treatment of the Units. -The accompanying illustrations 
figs. 4,153 to 4,161 show appearance of the units in wall pat- 
tern and indicate the way to treat the shades and textures of 
brick in designing patterns. The illustrations are by no means 
intended to dictate what may or may not be the best shade 
combinations in any given bond, what the blendings of light 
and shade or the. contrasts of color and texture in lirickwork, 
but merely as suggestive hints for pattern design. 

At the same time, an underlying principle is involved in 
what has been thus suggestively presented. 

It Will be readily understood that the smaller units, which are worked 
into patterns of finer texture and quieter shadmKS, are more appropriate 
for wall expanses of limited area, while the bolder outlines and heightened 
contrasts of the larger figures are more suitable for larger vSweeping wall 
surfaces. 

Brick Pattern Diagrams.— To assist the bricklayer in laying 
out pattern designs, a diagram or drawing of the brick units in 
the wall surface may be made. The brick manufacturers and 
others usually employ specially designed cross-section paper 
which is ruled with spaces equal in length to a stretcher and 
a mortar joint. 





Pio. 4,160A. —Brick pattern diaRram showing method of laying out brick pattern bonds on 
cross-section paper. Upper part of diagram shows a diagonal pattern bond, whereas the 
lower section of the drawing shows a blemish bond pattern with flashed headers. 
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This sectional paper is laid out in such a way that the actual 
dimensions have been reduced to He of the original. The length 
is also divided into four equal parts, so that the overlapping of 
the brick into the various courses may be properly located. 
The course heights are laid out by using the depth or thickness 
of a brick and the width of a mortar joint. 

Fig. 4,169A represents a drawing on which the stretchers and 
course heights of brick are indicated by definite units of 
measurement. A diagonal pattern, designed in the upper part 
of the diagram, is laid out from a center line so that the bond 
pattern is symmetrical on each side of the center. 

In addition to laying out the pattern bond on paper, the 
bricklayer should compute the length of courses in feet and 
inches and the total height of various pattern bonds with vary- 
ing widths of mortar joints in feet and inches. 

This distance can be determined in a wall laid up in running 
bond by multiplying the unit length of a brick and mortar joint 
by the number of brick in the course. In other* types of bonds 
such as the Flemish, where the courses are made up of stretcher 
and header the problem is not quite so simple. 

Tables, scales and bricklayer’s rules however, have been 
devised to assist the bricklayer in determining the number of 
brick in a course of a certain length and the number of courses 
in a definite height. 
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CHAPTER 71 

Thickness of Walls 


The various arrangements of brick in bonding being more 
or less complicated, the author has tried to simplify the subject 
by treating first of the exteiior bnck forming the face of the 
wall as in chapters 69 and 70, before presenting the methods 
of arranging the bnck lying in the intenor. 

Evidently by plating the brick endwise or crosswise, a wall 
may be built of any thickness; that is, a multiple of the width 
of the brick. Thus taking the nominal width of the brick as 
4 ms., then the nominal thickness of the wall may be: 

4, 8, 12, 16, 20, 24 inches 
This is readily seen in figs. 4,170 to 4,175. 

Evidently these multiple arrangements foi producing the different thick- 
nesses of wall may be made up in various combinations of stretchers and 
headers as shown in figs. 4,176 to 4,191. From the viewpoint of bonding 
a great vanety of course arrangements is possible, and if desired no two 
successive courses need be of the same kind 

Four Inch Walls. — Although this thickness of wall is seldom 
used for bearing purposes. Often it may be legitimately used Iot 
interior non-bearing partitions, and for thw use is desirable 
because it is fire resistive. Such partitions should either 
extend up from the basement below or be carried on steel 
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joists at the basement 
ceiling level supported 
on brick piers. 

In European coim- 
tries it is standard 
construction to use 
4 in. brick walls for 
bearing and non-bear- 
ing partitions, fre- 
quently built three 
stones high and sup- 
port the joists at each 
floor level. Non- 
Isearing partitions of 
buck on edge are also 
extensively used but 
the author does not 
recommend this prac- 
tice. 

Four Inch Veneered 
Walls. - - Sometimes 
dwellings and other 
buildings that are 
three or even four 
stories high, are built 
with the inner walls 
of frame construction, 
and this frame is 
covered or veneered on 
the outside with a 4 
in. facing of brick. 
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Figs 1 !'"(» to 4 101 Vinous iii i is of b k 1 f i li>in?will ot 8 12 1 20 and 24 

in nominal thickmbs 


NOIL tmortsrcnie on brtcknork A whiU tlHorcscinct olten apptd on brick 
^\OIk rsptcidlly in moist tlimatcs ind d imp places It inijr spn id ovir 1 irgt 'rcas of the 
wall buifacc although oiigmtliiiK in the mortar joints Soluble silts priniipdly of soda, 
poitasli and m igmsia in the cement or lime mort ir ttt disso’ v< d by the w ili r absorb* d by the 
mort ir and 1 iter prrcipit itcd <in the surf ice of the biickwork as • white t jxisit when the 
wittr tviporalcs T his deposit seems to be gn iter with the natu thin with the Portland 
Ce nu nt mortars and st ill he ivicr with lime mort ir 1 he origin of the efflore'set nee ni ly be m the 
bricks themselves as well is on the moit ii used I his is the e ise when the bucks are made 
from clays cont lining iron pyritt s or burned with sulphurous eo il Moisture in such bricks 
tends to dissolve the sulphate of m igncsi i and sulphate of lime which in the evapor ition of the 
watei , are dcpositc 1 on the surf ici is crystals of the e salts KtJder 
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True, the brick veneer makes a warmer house in winter and is fire re- 
sistive, but why not pay a little more and get the full advantages of brick 
construction, or if the outlay be limited, build a smaller brick house 

Bn< k veneering may be applied to new or old building In new con 
struction the studding is not placed at the face of the foundation wall, 
but set at the back of the wall, allowing suflicitnt space in front of the 
sheathing for the venter of face brick The studs are then sheathed as 
for the usual frame building and covered with building paper held in 
place with 2X1 or 1 < 8 furring strips laid on vertically or horizontally 
over each lap of paper and once between 1 he face bi ick, set one inch from 



Fig 4 192 — ^Brick veme construction showing the usu il shrathed fr imc with bricks set one 
inch out ^providing air spaci) and bonded with corrugated met d ties 


the sheathing, are laid up so far as the outer bond is concerned, in the 
same manner as for facing the solid masonry wall, and are fastened to 
the frame work by metal ties spaced horizontally about on every stud 
and vertically every four or five courses, as shown in hg 4,192 

A bnck wall is an unyielding mass whereas a frame house is just the 
opposite With these directly opposed inherent features the combination 
of the two methods of construction into one composite unit may be unsatis 
factory unless the frame portion of the structure be substantually built 

Fig 4 196 shows the result of the unstableness of the wooden building 
covered by brick veneer On this account it is customary to lay the brick 
veneer with stripped loints so the cracks will not he visible 
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Bnck window sills with this type of construction are the same as for 
the wild masonpr wall, except that the inner ends of the brick must be 
cut to fit against the sheathing The window and door frames are set in 
place as in frame construction While the brickwork over openings may 
be carried on arches, steel angles are almost universally used for this 
purpose 


APPROVED 

CORRUGATED 
METAL TIE 



^UD 


POOR 

large nail 



1 If s 4 19^ and 4 191 Corrugited metal tus md bent nail m bonding bnck venetrs Nail 
ties arc very objection iblt 


BEFORE AFTER 
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»IGS 4 195 and 4 196 B(fore ind jftor dipriii iiioi of b itkein er The locking of the 
Hcxibk wood n fi inn duiing wind sv ^rmsor oth rt ii :,ol viOratio i m^y c-i it»c thcunyicid 
ing brick vcntir to cr ick is sho vn in I g 1 Hb lo t d a am t this* troubU the fiame 
should be of substantial c instruct on an 1 well b iccd 


The brick poichcs should have the porch walls and piers of solid brick- 
work faced on both ‘^idcs with bond pattcin or ornamentation lollowing. 
Ilk the main, the desn^n of the house walls Chimney constiuction for the 
veneer house is the same as for the brick house ex< pt tha care should 
be taken m setting outside chimneys clear of the sheathing so as not to 
cut into the frame construction 

Brick veneer is often applied to old buildings that have depreciated to 
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such an extent that repairs to restore them would be prohibitive. In 
such cases a brick veneer is sometimes applied giving the structure the 
appearance of a brick building. 

In brick veneering on old buildings, first an eight inch concrete footing 
should be placed against the outside of the existing foundation wall, ex- 
tending from grade to below frost line and resting on good solid soil. The 
brick veneer, starting from this footing, is carried up with an inch air 



space between it and the old siding (which is not removed* and tied, prefer- 
ably by corrugated metal ties, as in fig. 4193, or by driving thirty-penny 
nails through the siding or other finish into the sheathing and studs as 
in fig. 4,194. 

Steel lintels are used over window and door openings. Where the 
veneer is to be carried over porches or other low additions, the siding 
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immediately above the roof should be removed and a steel angle placed 
against the sheathing, and securely attached to the studs by lag screws, 
so that no weight of the brickwork comes on the roof 

The brickwork is laid up to the door and window trim and a staff bead 
moulding, in the corner formed by the britk, securely nailed to the old 
tnm, making a tight joint Similar mouldings should be placed at the 
under side of roofs, porch ceilings and like places where the brick meets 
the old frame finish 

Figs 4,200 and 4,201 show the application of brick veneer to old build- 
ings 


L 



Pic s 4 198 and 4 199 — Authoi s vibration joint for buck veneer to prevent c tacks Where 
the vtnc t r exte nds a 1 urp number of courses an occasion il course laid dry as at L fig 4,198, 
will render the brick mass flexible thus allowing it to follow the movements of the studs 
when the house vibiatcs as in a wind storm If it be desired to preserve the joint spacing, a 
layer of morl-ir or cement cm be applied as at F, tig 4 199 and allowed to h-iiden, after 
which the next course are laid on it dry Not th it in the adjacent joints above and below 
the vibration joint, metal ties should be used 


Eight Inch Walls. — It is claimed that a tl rkness of 8 ins. 
for brick walls of the usual home is ample, yet there are nu- 
merous cities which do not allow walls under 12 ins. thick. 
Some thirty-five cities allow an 8 in. wall lor both stories of a 
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Table I showing brick and mortar required for solid brick 
wails. Mortar joints are one-half inch in thickness. 
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In estimating the number of facing brick required for various 
bonds, it is necessary to increase the quantities shown for 4 
inch walls to provide for the number of full headers used. 

Thus, for example, if the facing bricks are to be laid in common 
bond with a full header every 5th course, it will be necessary to 
increase the brick quantities listed for the 4 inch walls by * r, 
to obtain the required quantity of facing brick, and to reduce 
the quantity of back-up brick by the same amount. If common 
bond be used with a full header course every seventh course, 
it will be necessary to increase the quantity of facing brick by 
* 7 and the back-up brick by the same amount. 

For English bond, which is a full header course every 2nd 
course, it will be necessary to increase the quantity of facing 
brick by one-half and to reduce the back-up brick by the same 
amount. 

For Flemish bond, in which full headers are used throughout, 
the quantity of facing brick will have to be incfeased by one- 
third. For common bond with a Flemish header course, every 
5th course, quantity of facing brick will have to be increased 
by V 15 - If half brick or blind headers are used in Flemish bond 
with full headers and the full headers are placed at every 5th 
course, the facing brick requirements are the same as for 
common bond with Flemish header course every 5th course. 
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CHAPTER 72 

Corners and Intersections 

As distinguished from each other, a comer is the meeting of 
the ends of two tonverging walls, -whereas, an intersection is the 
meeting of one wall with another wall at some intermediate point. 
In the case of intersections, one wall may end at the point of 
intersection, or continue. These distinctions are shown in 
figs. 4,217 to 4,219. 

1. Corners 

The comer, which is the beginning or end of a wall, is the 
point where the bond starts; it is here that means must be 
provided so that the courses may be shifted the amount re- 
quired by the bond employed. E-vidently this is obtained by 
the proper arrangement of the brick at the comer and by the 
use of special brick if necessary. 

The various kinds of comers encountered may be classed: 

1. With respect to the angle of the walls, as: 

fl. Acute. 

6. Square (90®). 

c. Obtuse. 

2. With respect to the direction of angle, as: 

а. Outside. 

б. Inside. 
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These vsirious kinds of comers are graphically defined in 
figs. 4,220 to 4.223. 



Figs. 4.217 to 4,219. — Distinction between corners and intersections Fig. 4,217, cornc*'. 
lig. 4,218, stopped intersection; fig. 4,219, continued inteisection. 




Figs. 4,220 to 4.222 . — Various corners, /. Fig. 4,220, acute; fig. 4,221, /uarc” or 90®; 
fig. 4,222, obtuse. 



Fic. 4.223 — Various corners, 2. Outside and inside. 
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Starting the Bond at 90° Corners. — Evidently to start the 
bond in two walls diverging from a comer some special arrange* 
ment of the brick is necessary, otherwise the courses would not 
have the required shift resulting in incorrect lap. The brick 
used for this purpose are, as explained in chapter 69: 


SPACE TO BE 

FILLED WHOLE QUOIK 



Fius 4 ?24 and 4.225 — Corner arrangement for stretcher bond 4 in wall, lap. 


1. Quoins. 

2. Closers. 

3. Bats. 

With these forms, various spacings may be obtained so as 
to obtain the proper lap in steirting the bonds. The numerous 



spacing combinations that can be made are illustrated fully in 
•chapter 69 on Bond, figs. 4,072 to 4,081. The following rule 
should not be violated. 

A course should be started with a quoin, never a ^ closer. 
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That is, the end brick should never be less than 4 ins. in width . 
Sometimes closers are used but this is very bad practice 
and cannot be too strongly condemned. 



In starting a bond at the corner the requirements of both walls must 
be considered so that proper quoms and closers may be selected. The 
examples which follow illustrate the method of solving the problem: 
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Example . — Determine the brick arrangement at comer for stretcher 
bond 4 in. wall, l^tp*. M lap. 

Case 1, lap , — This is the simplest case. In fig. 4,224 the bond starts 
with brick B, leaving H brick to be covered to the edge and requiring a 
whole brick length on the other wall. Hence a whole quoin or end brick 
will fill the space. 



Fig 4,234. — Outside and in<iide corners in garden wall bond, 8 and 12 in. walls. 



VtGS. 4,235 and 4,236. —Outside corners formed with and without closers. In Engliah bond 
a header split in half or is used, but in Dutch bond the closc^ is eliminated and the 

same effect obtained by using a ^4 quoin in the stretcher courses- 


Case 2, The first bond brick B, fig. 4,226. will have ]i lap 

on end stretcher M, leaving % of M. to be covered. On the other wall % 
of S, is to be covered or % each way. Hence a ^ quoin and a H bat 
closer is required to fill the space as shown in fie. 4,227. 
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The above examples, together with the explanations given 
in figs. 4,072 to 4,081 of chapter 69 should be ample to show 
how the brick may be arranged to meet various conditions. 


5/4 BRICK 



Fiv, 1,237 — English cross or Dutch Ixind comer started without closers. 



Fig 4,238 —Brickld>er Uiying a cointr, common bond. 

Both outside and inside corners for the various bonds for walls 
of various thickness are shown in figs. 4,228 to 4,237. 

Obtuse Angle Corners. — If the angle of turn be 30°, 45° or 
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60°, ^jecially shaped brick made for the purpose and called 
splay or octagon brick, may be obtained from dealers or 



tiCb 4 239 and 4^10 Oulbidi oblust an^lt- corners Vrilh st ind ird brick. 1 1 e m th>l hown 
in lig 4 210 IS used only in cheap woik and should not be tolci ated for it leavi s lcdc,ts for th 
lodgement of snow and dirt dtcrcist s the thickness of the wall stid besides is i ather unsighl ly 
The only advantage s of the method shown in fig 4 ^ ) over the one just described is that it 
makes a wsU of full thw kness anti dot s no*- Icok so bad 
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CHAPTER 73 

Rectangular Openings 

The term roctti/^i^'ular openings relates to those openings for 
doors, windows, etc., having straight instead of curved sides 
as are employed in arch work. 

In bricklaying, the problem of discontinuing the bond or 
stopping off the brickwork for openings is not a difficult one 
when once understood. The bond should be worked out by 
the architect in designing the building so that the sizes and 
spacing of the openings will permit stopping the bond without 
■’Tegular lap conditions; that is, the brick linear dimensions 
lould, wherever possible, be calculated so as to reduce cut- 
ting to a minimum; the competent architect will attend to 
this, ^hen the bricklayer is in doubt as to this, he should lay 
down a trial course in the bond selected, and arrange it to the 
best advantage for minimum cutting. 

In doing this start at the opening and 

1. Never let the bond end at the opening with an end brick 
less than >2 lap- 

2. If it require a lap brick to justify the bond, make this 
a closer placed next to the corner quoin or end brick at opening. 
■ 3. In ordinary work with common brick, avoid a ^ lap 
brick by “stretching or compressing” the joints. 

These three suggestions are illustrated in figs. 4,272 to 4,275. 
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Window Openings. —Window sills m bnck buildings should 
be of brick or stone. Cement, unless pre-cast is not well 
adapted for the purpose. Brick window sills are preferable to 
stone, for besides adding to the appearance of the building, 
they aie inexpensive since they are of the same material as the 
wall and placed by the same workmen who lay up the wall, 
thus obviating the necessity of additional labor to place the 



Fit.s 4,272 and 4,273 — Wiong and right way to justify the bond at openings 


NOir — Brick Silts riic most iiKXix.nsive window sills jk 'tlu)sc ol buck The 
bi u k should be laid on edge and pitched or tilted to shed watt r linUc laid flat with a pitch 
formed with cement aie not satisfactory as the action of the weather m ly cause the cement 
to loosen Allow the botJLom of the buck to jiiojcct slightly beyond the face of the wall to 
form a dnp Door sills mav be laid ol brick providing the biiik is suitable for this purposi 

NO TE — Window and door frames. The only difft rciiLt between double hunir windows 
for frame and for bnck walls is that the latter are boxed in at the j imbs to provide a housing 
for the weights and that they have a staff bead outside It is choapr r, however, to buy slock 
frames for bnck walls with the box in place than to have the c irpentt r on the job make the 
box Window and door frames for brick walls arc m idc by all millwork concerns 


NOTE — Setting window and door frames. Window and door frames are -vt by the 
carpenter, window frames being placed on top of the sill on a Ihm bed of mortar A much 
better job is made if they be set b« fore the wall has nsi n above the sill level They are lev- 
died, plumbed, and braced so that the braces will not interfere with the placing of the scaffold. 
First floor frames are sometimes braced to stakes driven in the ground outside the house. 
The most convenient way, however, is to place an upright at about the center of a small 
house, braced in two directions near the bottom with short pieces of plank All the window 
framts on the story are then biaced to the upright with braces placed horitontally, near the 
top of the frame, sloping braces being entirely avoided This provides clear working space 
under the braces and scaffolding can be moved around at will The carpenter should pike a 
few bnck on the siU to assist m holding the frame steady If he fail to do this, the bricklayer 
should place them himself before starting to brick the window in If a door frame or case- 
ment window frame be high, a cross piece should be nailed on the frame to prevent the wmdow 
being lowed in The box stiffens a double hung frame considerably 
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heavy stone. Brick for sills should be laid on edge and pitched 
approximately at an incline of 1 inch in 6 to shed the 
water. 

Fig. 4.276 shows how an opening for window is started and fig. 4,277 
the inclined bnck on edge upon which the window frame rests and inside 
course on edge for 8 in wall. 

A job of better finish is secured by use of special sill brick of which 
there are numerous patterns. Some of these shapes and method of laying 
is shown in figs. 4,281 to 4,290. 
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Fi&s 4 274 and 4,27S — Stretched and compreaaed Joints, In common brickwork the bond 
may be justified with lap at opening by making thick vertic il jo nts (called ‘stretching the 

joints ) in order to gam space aa in fig 4 27i, or by making thin joints (that i3 compressing 
or shrinking the joinis) in order to lose space. In both cuts the lowir course of bnck shows 
where the bond would end with vertical joints of normal thickness. 


In la> ing a bi ick sill , to line the edge of the sill accurately , a plank should 
be fastened to the wall and the bnck placed upon it, as shown in fig. 4,278, 
which shows also the way each bnck is “buttered" with mortar before 
•being pressed into place, I 3, or, preferably, 1 2 cement mortar should 
be used. While the illustration shows a brick sill being placed under a 
steel frame after the latter is set, it is better construction to set the sill 
first. The latter should alwd\s be done with a uood irame 
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To obtain the best effect, bnck sills should be “slip sills" not wider than 
the actual masonry opening Bnck sills laid honzontally with a pitch 
formed with cement are not satisfactory, as the action of the weather may 
cause the cement to loosen 

In general, brick is the most satisfactory material for either window oi 
door sills, although it may be made to form attractive combinations with 
other materials Where brick is used throughout, however, no material 
has to be specially ordered 

An appearance of great solidity may be gained by sloping the brick 
window sills very sharply thus apparently increasing the depth of the 
reveal of the window s 



fKb 42 b An 142'’ Con luctioii of bnck window cill 8 m w^ll I he pocket formed on 
top the inner stretch r buck indicated by M 



Fio 4 2*'8 — Laying bnck sill Note boaid on which bnck are lined 
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It should be understood that the lintel is not a part of the window (or door) frame but serves to 
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support the brickwork so that no undue stress will be brought on th^ 
frame tending to distort it. This is shown in fig. 4,279. 

A wooden lintel is all the support required for brickwork 
over openings three feet wide and less; for when the mortar is 
set, brickwork will support itself over spans of this width, even 
though the wood lintel should bum or decay. 



Fxg. 4,280. — ^Wood lintel supporting brick over opening. Wood lintels should not be used 
to support bnckwork on openings over 3 ft. because in case of fire the lintel will be consumed 
or depreciated by decay. 


For openings wider than three feet, a brick relieving arch 
should be thrown over the lintel, bearing on the wall at the 
ends of the lintel and not on the lintel itself. The space be- 
tween the lintel and relieving arch should be filled with brick- 
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work. This is built upon the lintel and shaped at the top to 
form a center for the relieving arch. 

Where a flat soffit is desired a simple steel lintel may be used to support 





Figs 4,281 to 4,283 — ^Hydraulic Press Brick Co special window sill brick Fig 4,281, as< 
scmblv tig 4,282, end brick, fig 4 281 intermediate, brick. 


•the outside thickness of buck work over an opening with a 4" reveal. A 
4"X3" or even 3"X3" steel angle is generally suflicient for openings up to 
4 feet wide, wider openings up to 5 tcet lequire a 3" X5" angle If the reveal 
IS 8' two angles back to back should be used, preferably i iveted together. 
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If both sides of the wall be exposed, the whole thickness should be carried 
upon the steel. 

If the floor joists above be close to the top of the opening below, care 
should be taken that the lintels are strong enough to carry them 

Before setting steel lintels the surface and ends which will be buried 
and concealed in the masonry should first be thoroughly painted with 
graphite or red lead and oil. 



Fig. 4,284 — Hydraulic Press Brick Co. special window brick, showing special shapes for sill, 
top and jambs 

A soldier course of brick on end is frequently placed over a steel lintel. 

Fig. 4,285 illustrates the use of both wood and steel lintels, the latter 
supporting a soldier course of brick, that is brick stood up on end. Very 
often the mistake is made of making this course wider than the opening. 
A much better effect will be gained by making it no longer than the width 
of the opening. Wood or steel lintels should generally be made 8 ins. larger 
than the opening giving 4 ins. bearing at each end. 
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A stone lintel should not be relied upon to sustain the load 
of the wall above. 

It is safer to support the stone with steel. Stone has uncertain trans- 
verse strength and may crack unless made too high for good proportion 
A small mould of appropriate section over the top and at the sides of a 
stone lintel will produce a better effect than a flat lintel set flush with the 
brick wall, particularly where the lintel is three or more brick courses high. 
Do not use stone which contrasts too strongly in effect with the brick 
work or the elevation may be restless and “spotty." 


Window Frame Sizes. — ^To facilitate readily obtaining sash 



Figs 4,2RB to 4,290 — Hydraulic Press Buck special window bricks, showing entire shape ol 
bncks used in the window setting shown in fig 4,284, the letters corresponding. 40 IS, stret- 
cher sill brick, 40411, header top brick, 233 jamb brick, 104X, left and right corner bnck. 


and exterior door sizes, contractors, so far as possible, should 
use standard stock sizes, dimensions and size of masonry open- 
ings being given in the accompanying tables v/hich the vast 
majority of requirements. 

For each mullion between groupea, double-hung windows 
allow 6 inches and between casement windows 2 inches. The 




Rectangular Openings 259 - 1,805 


Itock window frames, which are essentially the same as those 
used in frame construction, require no more labor to set and 
brace than in ceise of frame walls. All that is necessary is t'^ 



Fig. 4,291 — ^Bruk with window framt in petition Brick ‘iills are the cheapest, the brick 

should be Inid on edge and pitchid 1 in 6 or 9 j degrees as cxpl lined in the text Buck 
hud flat with a pitch fornud with cement are not satisfactory, as the action of the weither 
may ctuse the ccnicnt to loosen All iw llu bottom of the buck to project slightly beyond 
the f ice of the w ill to loi m i ip sill m ly be laid of hi ick providing the brick be 

suitable lot this jiurpos 

box tnem in to make a housing lor the sash weights. After the 
brickwork is laid around the frame, a stall bead or brick mould 
is nailed to its outside face, fitting snugly up to the bnekwork, 
adding if so desired a scribing bead. 



Fig 4 292 — Window fr ime s*et ready for the bi icklayer Window frames are alwav set 
plumbed and bnct d by the carpenlc r although the bricklayer shoujd understand how’ do 
It, esmciailv it In work m remote sec ions 





Fig 4 2^ i - Method of bracing window frames to 
allow room for sc ifTold buie ith braces In brac- 
ing place an upright at about the center of a 
small house, braced m two directions near the 
brace with shoit pieces cf plank All the win- 
dow frames on the story are then braced to the 
upright with braces placed honzontally, near the 
top of the frame, sloping braces being entirely 
avoided This provides clear workmg space 
under thi braces and scaffolding can be moved 
around at will The carpenter should pile a 
few brick on the sill to assist in holding the frame 
steady I f he f ml to do this, the bncklayer should 
place them himself before starting to bnck the 
window in 


Fig 4,294 — ^Window fiame set plumbed, braced 
and partially bricked up, view from interior 
showing bracing 
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Should local stock fiames vary slightly fiom the dimensions given, or 
if a scribing bead be used in addition to the regular stalf mould, the back- 
work can be easily laid so as to take up the diflcrence. In case the masonry 
opening is limshtd before the fiamcs ariive on the lob, great care should 
be taken to have them built the evact sizt ot th(* frame ordered, always 
taking into comidei ation the 1 inch to h inchts slooe of the sill, and the 
scribing bead if u‘'Cd 

The only difference between double bun? windows for frame 
and for bnck walls is that the latter are bo\ed in at the jambs 



Fit 4 J% — Window li iiiKs hi ic(d m ix>sitior ind bi ini» hiukirl up 


to provide a housing for the weights and that they have a staff 
bead outside. It is cheaper, however, to buy stock frames 
for brick walls with the box in place than to have the carpenter 
on the job make the box. 

Setting Window and Door Frames. -Window and door 
frames for brick walls are made by all mill work concerns. 
They are set by the carpenter, window frames being placed on 
top of the sill on a thin bed of mortar, A much better job 
is made if they be set before the wall has risen above the sill 
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level. They are levelled , plumbed and braced so that the braces 
will not interfere with the placing of the scciffold, as shown in 
fig. 4,294. 

When they are leveled, plumbed and braced, the brickwork 



Pig 1,296. — Exterior door opening with door and fiamc bet, showing edge <<ill brick bringina 
ft )me up to S4‘cond course levtl. also brick ix>rch Hour laid on edge. 
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IS earned up around the jeimbs or weight boxes, as shown in 
fig. 4,285, always making certain that the comer or jamb of 
the brick opening is perfectly plumb. Great care should be 
taken to fill solid with mortar the spaces between the bnek- 
work and the window frame, to stop the wind. 

Frames should always be constructed so that there is no straight joint 
at the back of the frame from front to back of the wall A “wmdstop" 
should be nailed on all such frames so that shrinkage of the frame will not 
allow diafts to blow through into the house 
If a door frame o^ casement wmdow frame be high a cross piece should be 



nailed on the frame to prevent the window being lowered in The box 
stiffens a double hung frame considerabh 
The openings fot interior frames are generally formed in brick and the 
fiamis set afterwards 

No more time is required to set window or door frames in a brick than 
in a frame house The carpenter does the setting and bracing, the brick- 
layer simply bricks them in 

Setting, bracing and plumbing a single, double or triple window frame 
requires from 25 to 30 minutes carpenter's time 

Door Openings. — Sills for doors may be of wood, brick or 






PLAN ABOVE LINTEL 

Fic 4,299 — Enlarged plan showing construction at the top of door opening illustrated in hg 
4,298 
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stone. In case of a stone sill, it should be exactly the height 
of either 2 or 3 courses of brick. 

The general methods of laying are similar to those for window 
openings. The sill brick may be laid flat or on edge. Fig. 4,296 
shows a door open with sill brick on edge, a detail of the door 
jamb being shown in fig. 4,297, The construction at the top 
is shown in figs. 4,298 and 4,299 showing application of steel T 
lintel for supporting the brickwork. 

Painting Common Brick Masonry. — One of the most fre- 
quently heard arguments against the painting of brick masonry 
is that it is detrimental in that it tends to seal the pores of the 
brick but not the construction joints. Thus it is contended that 
if water enters the masonry through the joints or through 
improp)erly flashed items, it will be unable to find its way out 
again. 

At the outset it should be made clear that. although the 
theory behind this claim is sound, very few actual cases are 
found where damage has been caused in this manner. 

Pointing brick masonry should be done for only one reason 
and that is to obtain a desired appearance. 

Preparation of Walls, — The walls should be thoroughly dried 
out and cleaned of all dirt. In the case of new brick masonry, 
painting should not be done until 2 or 3 months after 
construction, and then only after a dry spell. If it must be 
painted earlier, the walls should be neutralized with a zinc- 
sulphate solution oi 3^2 pounds of zinc-sulphate crystals to a 
gallon of water. 

In case there is efflorescence on the wall, it should be thor- 
oughly brushed while dry to remove all efflorescence possible 
in this marmer. Wash with deem water and then wash with a 
10 per cent solution of muriatic acid, after which the wall should 
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be again washed with clean water. An even better method of 
cleaning is to use a steam and water iet without the acid 
treatment. The wall is then ready for painting. 

Method of Application.— Due to the extreme roughness of a 
brick masonry surface, brushes wear out quickly. Therefore, 
a spray gun method is recommended. The spray gun also will 
more thoroughly cover rough surfaces of this nature. How- 
ever, brushes may be used with success. 

Coverages. — Da< a concerning the amount of wall covered by 
a gallon of paint vary greatly. Any figures given herein must 
be more or less approximate, due to the great variation in the 
roughness of the surface. The greater the roughness, the less 
the coverage per gallon. Raked joints, skintled or other 
extremely rough masonry will require 25 per cent to 50 per cent 
more paint than the flush or tooled joint masonry. Therefore, 
the quantities given here should be increased proportionately 
for such surfaces. 

An experiment conducted by the National Paint, Varnish and 
Lacquer Associations, Inc. on several types of brick masonry, 
with oil paints, gave the following results: 200 square feet per 
gallon for the first coat; 655 square feet per gallon for the second 
coat and 745 square feet per gallon for the third coat. A fair 
average for all paints would be 175 square feet for tlie first coat; 
350 square feet for the second coat; and 500 square feet for the 
third coat. 

Drying Time. — Each coat should be allowed to dry for 2 
days. 


Color. -Almost anv color c:n be used and when ordering 
from a table, the color should be sp)ccified. 
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Number of Coats. — As a rule, 2 coats of oil paint will be 
satisfactory. This, however, must be determined by the user. 
If a higher finish than a second coat gives be desired, a third 
coat should be used. 

Whitewash. — Clean surface of all dirt and apply whitewash 
on damp surface. If the surface be too dry, the whitewash will 
chalk and rub off easily. Numerous formulas for varying 
degrees of durability are available. Colors are obtained by 
adding suitable oxides to the mix. 

Cement Paints. —Cement paints should be damp cured for 48 
hours. This is a cement product and as usual, when using 
that material, better results are obtained when it is allowed to 
cure in a damp condition. This can be done by spraying the 
walls intermittently for 48 hours after painting. Do not use 
cement paint over old coats of oil paint. Prepare walls as for 
other paints. Wall must be damp when painting. 

Inside Walls. — ^Because paints are not subjected to severe 
climatic action when ust d on inside walls, the coats need not be 
as thick as those on outside walls. Consequently, greater 
coverage is obtained; 275 square feet for the first coat and 450 
square feet for the second coat. 
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CHAPTER 73A 

Glass Blocks 


General. — ^The use of fabricated glass blocks in construction 
has become wfy 'Andespread, As time goes on, the mason 
will find increased demands for this lype of work. These 
demands may be either for the replacement of existing masonry 
or wmdow.s, or may be for new installations in which glass 
blocks are to be used. 

Description. — Gla'-s blocks are hollow glass structures made 
of pressed glass from which part of the air has been evacuated. 
These blocks are hermetically sealed at the time of manufacture, 
leaving a sealed-in dead air space. The edges of the blocks are 
of a gritty texture, making them mortar-binding. Some types 
of blocks on the market have a flanged “key-lock” edge; others 
have a corrugated type edge. 

Types of Glass Blocks. — Glass blocks are available in a 
variety of shapes, sizes and designs. There are squares, 
radials and corners. The designs include convex and concave 
ribs or flutes, arranged vertically, horizontally or both. The 
ribs may be on the interior or tlie exterior of the block. There 
are also clear, smooth, transparent types which permit full 
view through them. The most widely used types are the 
square blocks which are 5^ ( inches, 7'*4 inches and 11?^ inches 
on 2 of their dimensions and 3Ji inches thick. 





ti>e. advaa^ge. a«. 

struction. Among of the sealed m dead air space 

therefore regulate humidity 
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3 They transmit light, therefore, making it possible to daylight interiors 
which would otherwise be dark or artificially illuminated, they can also be 
used to control the direction of light transmission 

4. They are easy to maintain, easy to replace 

5. They provide privacy 

6 They reduce sound transmission 



1 iG 4301B — Glass block vnth Key lock ’ edge 
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by the manufacturer of the blocks to be used, as these differ 
sli^tly. The proper use of these accessories will be described 
under construction procedures below: 

1. Asphalt emulsion. 

2. Calking compound. 

3. Wall ties. 

4. Wall anchors (where recommended), 

5. Expansion strips. 

6. Oakum' 'rion-staining). 

7. Mortar (see later details in this Chapter). 

8. Wood strip separators and wood wedges (for interior 

dry-set panels only). 

Types of Construction. Glass blocks may be set as panels in 
masonry, concrete, steel frames and wood frames, both interior 
and exterior, using mortar joints. Ventilation units in the 
form of windows or louvres may be installed in the panels. 
Construction in masonry usually employs the chase method. 
Where this is not practicable, wall anchor construction may be 
employed. One of the manufacturers supplies wood strips to 
be used as spacers instead of the mortar joints where interior 
panels are being constructed. This latter method permits dis- 
assembly and rapid reconstruction with a minimum of waste. 

Selecting the Right Type of Block.- The most economical 
size and the most widely used type of block is the inch 
square. The smaller and the large type squares are chosen 
■when they will make a better working scale possible. 

In selecting the design, it is well to keep in mind the purpose 
for which the installation is being made. The most important 
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considerations will be the appearance and the type of light 
transmission required. Where the type of light transmission 
is not iniportant, the design selected will be guided by the 
choice of the consumer or contractor. 

Blocks which do not control the direction of light are the 
so-called ‘ ‘general purpose’ ’ blocks and are widely used . Where 
it is important to direct the light either upward or downward, 
or through the glass, the “functional” block is to be used. 
This type has its design arranged so as to direct the light prop- 
erly. These vary in their effects and their selection is best 
made by consulting the descriptions and recommendations in 
the catalogues of the manufacturers. 

Layout for Mortar-Joint Panels. -Figs. 4,301D and 4,301E 
and the accompanying Tables I, II and III should be used to 
determine the layout, size of openings and the number of 
blocks required. The figures provided are either for chase or 
for wall anchor construction. It should be noted that J i inch 
mortar joints are. recommended by the manufacturers as the 
most economical and best in appearance. 

Layout for Dry-Set Panels. — The dimensions in Table IV 
apply to the layout for corrugated-edge glass blocks to be dry- 
set with pre-fabricated accessories as supplied by the manu- 
facturers. These blocks are available in the 8 inch and 12 
inch squares only. The dimensions are for frame openings. 
'Fhey include the necessary clearance at each side and top of the 
panel for wedging. 

Mortar Specifications.— Mortar mix used for the setting of 
glass blocks should have the following composition by dry 
volume: 1 part Portland cement, 1 part lime, 4 to 6 parts sand. 
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Mix the materials to a consistency as stiff as will permit good 
working. These materials should be drier than for ordinary 
clay brickwork. 

A metallic stearate waterproofcr is recommended by some 
manufacturers. The quantities to be used can be estunated 


TYPE "A” 

CHASE CONSTRUCTION 



4,301D —Layout dimensions, mortar loinl in type “A” Chase Construclion 
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from the data in Table V. Use an approved brand high cal- 
cium well-slaked quicklime, dehydrated lime or masons’ 
hydrate. The sand must be free from silt, clay and loam in 
excess of 3 per cent by weight as determined by decantations. 
Not more than 5 per cent by weight shall pass a No. 100 mesh 
sieve and 100 per cent shall pass through a No. 8 mesh sieve. 


TYPE 

WALL ANCHOR CONSTRUaiON 



Fia 4,301E. — ^Layout dimensions, morlAr joint in t>pe “3 ’ M all Anchor Constructwn, 
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Table 1. — ^Layout dimensions; in. squares for mortar- joint construction. 
Table continued on the following page. 
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Table I. — (contmued) 


NO. 

PANEL 

OP 

WIDTH 

UNITS 

OR 

HEIGHT 


TYPE 


MASONRY 

OPENING 

WIDTH 


TYPE”r 


26 


27 

ly-iH" 

li'-rH* 

13'-3M 

28 

ly-iiH' 

u'.iH" 

13'-9% 

29 


t4'-7H' 

14'.3% 

30 

I4'.llji^ 


l4'.9Ji 

31 

ly-iH" 


15'-35i 

32 


16'-!}^'^ 

15'-9?< 

33 


le'-TM' 

16'-3M 

34 

IC'-IIH" 

n'-iH" 

l6'-9?i 

35 

n'-5H' 

l7'-7ii' 

17'-3M 

36 

IT'-llJi' 

IS'-lM'^ 

17'-9?< 

37 

18'-5%' 

la'-iH" 


38 

IS'-llJi*' 

ly-iH" 

18'-9%' 

39 


19-7M' 

19'-3%‘ 

• 40 


20'-lJi-' 

19'-9J<‘ 

41 

20'.5M' 

20'~7H" 

20'.3M‘ 

42 

20'.llJi'^ 

2l'.lJi*' 

20'-9J4^ 

43 


2l'-7M'' 

21'-3H‘ 

44 

Zl'.llJi*^ 

22'-!}^' 

2V-9H‘ 

45 

22'.5Ji*' 

22'.7K" 

22'-3?i‘ 

46 

22'.ll5i*' 

23'-m'' 

22'-9?i‘ 

47 

23'-5Ji' 

23'-7M'' 

23''3%' 

48 

zy-iiH" 

24'-lJi‘' 

23'-9%‘ 

49 

24'-5Ji*' 

24'.7K'' 

24'.3Ji' 

50 

24'.11K'' 

25'-lJ4' 

24'.9?i' 


13'-7' 








15'-7'^ 


l6'-r 


l6'-7'^ 


17'-r 




18'-!*' 






20'.!'' 


20 '. 7 ' 
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Table II. — ^Layout dimensions; 7^4 in. squares for mortar- joint construction. 


NO. 

PANEL 

OF 

WIDTH 

UNITS 

OR 

HEIGHT 






7'-5M' 


12 

7'-IlJ4' 

8'-lM' 

13 


0'-9}i' 

14 

9'‘iH' 

9'-5M' 

15 

mzma 

lO'-iM*^ 

16 


10'-9J<' 

17 


V1'-5M' 

18 

ll'.llM' 

12'-!^'' 

19 

12'.7%' 

12'-9M' 

20 

pngigai 

13'-5M^ 

21 


l4'.lJi' 

22 

14'-7ji' 

14'.9M' 

23 

15'-3J4'’ 


24 

15'-ll5i' 


25 

l6'.7Ji'^ 

16'.9M' 

26 

ir-iH' 

17'.5M' 

27 

n'-iiK’ 

18'-1K' 

28 

18'-7M' 

18'-9K‘' 


TYPE "A" 


MASONRY 

OPENING 

WIDTH 








r-iH’ 


y-iH’ 






y-iH’ 


5'-9»A’ 


6'.5J4' 


T-lH’ 


T-9H' 


S'-SM' 




9'-9H'' 


TYPI'V 


MASONRY 
OPENING I 
HEIGHT 




S'-l' 


8'-9' 


9'-5' 


lO'-l' 


10'-9' 


-5' 




2'-9' 


13'-5' 




l4'-9' 


r.8H’ 


3'-4k' 


4'.OJ4' 


4'-85i' 


5'-4Ji‘' 


6'-OH' 


6'.8Ji' 


r-4%^ 


8'-0H‘ 


8'-8H' 


9'-4A’ 


lO’-oH' 


10’-8H’ 


n'-4J4' 


12'.0Ji' 
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Table m. — ^Layout dimensions; 11 3^ in. squares for mortar- joint construction. 



5 I i S'-lH' I 4'.9H^ \ 5^-1* I 




6'-ii?4* I y'-iM* s'-PH' r-i’ I 7'.o ' 


y'-iiM* i 8'-iM' T‘9%’ 6'-i’ i 9'-o% " 


9 I 8'-llM» I g-lM" I 8'-9H'' \ 9'-i’ I 9’-0H'' 


10 I 9*-ll?^‘' I lO'-lj^* I 9'-9H'' I lO'-l* lO'-OJi' 


lo'-ii?^* i ir-iK" I io'-9H‘' ii'-i' ii'-oji' 


12 |ll'.ll%* I 12'-lM'' I IV‘9H' I 12'-!', I 12'.0J^* 


li |12'-H?4* I I 12'-9M'’ 13'-!' I 


14 IS'-ll^* 14'-lK‘' 13'-9?4' 14'-1'' 

15 14'-11?^‘' IS'-lK* 14'-9?^* IS'-l* 

IS'-llM" le'-l^* li'-9H'' 16'-1* 

17 16'-Il?i‘' 17'-1?^‘' 16'-9M* n'-l* 

18 17'-11?^‘' la'-lj^* 'l7'-9?iC‘' 18'-!* 

19 18^11?^' 19'-lM*' 18'-9?^‘' 19'-1‘' 

20 19'-ll?i' 20'-i;<‘' 19'-9H' 20'-!*' 

21 20'-ll^* 2l'-lK* 20'.9M'' 21'.1‘' 

22 21'-li;i*. 22'-lii* 21'.9?i' 22'-! *' 

23 22'-tlJi' 23'-1M' 22'-9Ji' 23'-!'' 

24 23'-ll?^* 24'-lji* 23'-9?i‘' 

25 24'-ll?i^* 25*-!}^* 24'-9?^* 

26 25'-llM‘' 26'.1H'’ 2y-9K' 

27 26'‘1\%’ 27'-!}^' 26'-9?i* 

28 27^11?^*' 28'-lK*' 27'-9ji' 
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Table 17. — Layout dimensions for dry-set panels. 


— 

8 IN. BLOCKS 

12 IN. BLOCKS 

Number of 
Blocks 

Opening 

Width 

opening 

Height 

Opening 

Width 

Opening 

Height 


9 ) 4 " 

9V 

r I ’ 4 " 

1' XV 


1 ' Sk* 

l'5»,r 

2' IS" 

2 ' IV 



2' IV 

3' 1»,6" 

3' IS" 

BBqB 


2' 9V 

4' 113 16" 

4' IH' 

5 

3' 

3' 5V 

5' 1".6' 

5'iy,' 

6 

4' 1 V 

4' 

6' 17^" 

6' I't*' 

7 

4f 

4' 9516" 

7' 1^" 

7' ViV 

8 

5' 53 ^ 

5' S’tt* 

8' 11 h" 

8' Vfi" 

9 

6' 134 " 

6' 

9' I'jj,' 

9' 

10 

6' 9’,' 

! 6' 9’ 16' 

10 2" 


11 

7 / 

7' 5 •,6" 



mBB 

8' I’t" 

_ 8 ;_nf 6 '' 




8' 9 * 4 " 

^9'i6'' _ 



hS 

_9'5h'_ 

9' 5', 6' ' 



HB 

10' 

10' I’lk" 




Table V. — ^Estimates of required mortar. 



53 1 In. Blocks 

7^ i In. Blocks 

1 1 U In. Bloci s 

Number of 
Blocks 

100 

225 

100 

Volume of Mor 
tar in Cubic Feet 

i.3 

3.2 

2.2 


IMPORTANT: Do not use setting accelerators. Freezing 
must be prevented without the use oj anti -freeze compounds. 


■ Exterior Chase Construction in 12 Inch Masonry Walls.— 
The accompanying illustrations will help in understanding the 
steps listed on the following pages: 
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Glass Blocks 


Step 1 — Apply the asphalt emulsion as a uniform layer of about ‘<2 mch 
to the sill, using a stiff brush Do not lay the first mortar bed until the 
asphalt emulsion is dry 

Step 2 Install the expansion strips continuously to the chase both at 
the jambs and at the head (bee fig 4,30111 ) 

IMPORT A NT: Mortar must not bridge the expansion space. 



I iG 4 iOll — Opening read} to rtcuve blocks* Note chase at left 


Step 3 — Lay the first course of glass blocks plumb, true and level Use 

inch mortar joints. Do not furrow the joints Shove the blocks into 
place Do not strike them with the trowel handles or other tools as this 
may damage them A good idea is to slip rubber crutch tip covers over 
the trowel handles, so that tapping will not damage them 

IMPORTANT: All mortar joints are to be solidly and com- 
pletely filled with mortar to produce weather-tightness and water- 
tightness. 
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Step 4 — Install the w ill tico. * tt>mmendcd by the manufacturer as 
follows 

For 54^ inch blocks every fourth course (24 inrht^s) 

‘ third (.24 ) 

‘‘ 113^ ‘ ‘ “ course (12 ‘ ) 

The ties must be completely embedded in the mortar Do not rest 
them on the blocks They she uld run continuously from one end of the 
panel to the otlu r If it be necessary to use more than one tic the st parate 



i IQ 4 301 Applying the 'i«5phalt emulsion 
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Glass Blocks 


ties should lap not less than 6 inches on their ends. Wall ties must not 
bridge expansion space. 

Step 5 . — ^Tool exposed surfaces of the mortar joints to produce a slightly 
concave and smooth finish. 

Step €. — ^After the mortar has set, ram oakum tightly (at least Js inch 
from the finished surface) between the sides of the blocks and the sides of 
the chase. 

Step 7. — Calk the spaces at the jambs and at the head, both inside 
and out 



Flo 4,301H — Installing expansion strip at the jamb 



Glass Blocks 
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Cleaning. — Clean surplus mortar from the kructure as the 
joints are tooled. Final cleaning of the glass sliall not be done 
until the final set of the mortar. This may be done with 10 
per cent solution of muriatic acid (hydrochloric). Wash the 
panel with the acid and then with water. 

Wall Anchor Construction in 12 Inch Masonry. — As previ- 
ously shown, wall anchors are generally used for smaller panels. 
The following procedure should be followed: 



Fig. 4»301I. — Laying the glass blocks. 







Fig 4 301 K. — Tooling the joints. 







Glass Blocks 
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step 1 . — Cut the expansion strips to a width of 2 inches. 

St ep 2 . — Repeat Steps 1 , 2, 3, 4 and 5 as described for Chase Construction, 
installing the wall anchors in the same joints as the wall ties. The anchors 
may be Ixilted or extended into the masonry jambs to a distance of not less 
than 1 foot. Imbed the balance of the anchor in the horizontal mortar 
joint. Crimp the anchor at the expansion joint so that movement will be 
Ijermitted. 

Step 3 . — After the mortar has s<‘t. ix)int the exposed surfaces of the 
expansion joint with calking compound to a depth of at least M inch. 

Step 4 . — Clean as previously described. 

Panels in Metal Frames. (These instructions apply only to 
8 inch masonry./ ‘ Tlie construction procedure is identical with 
that previously given. However, due to the regularity of the 
chase formed by a metal frame, the blocks may be set into 
these frames a minimum of 1 inch at the jambs, rather than the 
1 ' 2 inches required in masonry. 


IMPORTANT: Metal frames used for this purpose must not 
have bolt or rivet heads, clip angles or other obstructions project 
into the expansion joints. 


Panels in Wood Frames.— Construction procedures do not 
vary fundamentally from those in masonry. A metal flashing 
should be installed on the wood sill and this flashing should 
then be painted over with asphalt emulsion. 

Reinforcement of Large Panels. — Large glass block panels 
must be sub-divided by intermediate mullions, or shelf angles. 
Panels more than 25 feet in length or more than 144 square feet 
in area are to be sub-divided by mullions. Use of these 
mullion sections will furnish a chase into which the panel edges 
can be set. 
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Glass Blocks 



fiG. 4,301L —View of completed gla^ block panel. 
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CHAPTER 73AA 

Laying of Brick Pavements 

Bnck IS frequently used as paving material and particularly 
on short walks, such as from sidewalk to house, also for porches, 
stoops and floors, landings, terraces and garden walks, etc. 
The type of brifk used for construction of this type may be 
common brick or specially made paving brick. 
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Bricks are aiso frequently used in combination with stone and 
tile as well as with concrete. Very pleasing effects have been 
obtained by using combinations of these materials. 


ViuORTAR 

yCONCRETE — 
ONOER BASE 



rJOINTS FILLED WITH SAND 


SAND- 
ONDER BASE- 




Fiqb. 4,301 N and 4,3010. — Illustrating sections through tTpical brick pavements with bricks 
laid on concrete and sand base respectively. 


Methods of Laying. -When bricks are used for porch or 
terrace paving, they are usually laid over concrete slabs. The 
bricks themselves may also serve as a reinforced slab if the span 
be not too great and the design lend itself to straight lines. In 
this case, steel rods are used as tension members near the bottom 
of the mortar joint. 

Bricks are also laid on a sand base, which is satisfactory for 
walks and in some instances terrace paving. In colder sections 
of the country, where the soil is subject to freezing and thawing, 
a well constructed reinforced concrete base should be used. 
Hard burned brick laid in concrete mortar should be used for 
this type of construction. 
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BRICK LAID FLAT 


Ligs. 4 301P and 4 301Q Fypit il brick pavement pattern dis)f;n of standard brick 1 ig 
4 iOlP, shows a hernniehone oat ter n with brn Vs laid flatwise Fig 4t30lQ is a basket weave 
(Mttcrn composed entirely of br^ laid flatwise 
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BRICK LAID ON EDGE 


I IGS 4.301R and 4,301S —Typical bnek pavement pattern design i ig 4 301R illustrat^ 
a diag onal patter n with bricks laid flatwise I ig 4 lOlS shows a basket weave pattern with 
bric ks lalcTcdgewisc 






1,812Z - 266Z Brick Pavements 


Mortar Proportioning. — In brick construction of this type the 
sand is mixed damp, 1 part of cement to 3 parts of sand. If 
mortar joints in paving or steps are to be filled with mortar, it 
is advisable to go over the surface of the brick with linseed oil 
prior to spreading the grout over the brick in order to prevent 
the absorption of mortar on the face of the brickwork. If this 
plan be followed the surplus mortar may be cleaned of the 
brick easily. 

The face of brick joints are filled with a strong mortar made 
of 1 part cement to 2 parts of sand. The sand and cement 
should be mixed rather soft so that it will pour readily into the 
joints, and when pjartially dried out, the surplus mortar is 
first wiped off, then washed. 

Figs. 4,301N and 4,3010, show method of laying brick pav- 
ing on a sand bed, where sand has been spread over a cinder 
base, and with concrete base laid over a cinder fill. 

Brick Design Patterns. — Brick pavements of various t3rpes 
may be laid inja great multiplicity of patterns which present a 
very effective and pleasing appearance. Examples of a few 
paving patterns used with standard size brick are illustrated 
in figs. 4,301P to 4,301U. 

Garden steps constructed of brick in connection with brick 
walks are of several types, two of which are shown in figs. 
4,301P and 4,301Q. It cannot be too strongly emphasized 
that all steps, irrespective of pattern used in the brickwork, 
should have a solid foundation of concrete laid on a bed of 
cinders, to protect the steps from undue movement or frost 
action. 

The brick used in the tread of the steps may be Izdd flatwise 
or on edge as illustrated. The size of the brick units make it 
possible to adjust the treads and risers to secure an ideal 
proportion of the rise and tread for outdoor steps. 
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Practical Considerations. — ^All brickwork in this type of 
construction should be laid out in such a manner so as to shed 
water. Various methods are employed to accomplish this. In 
narrow curbless walks with mortar joints, it is customary to 
drain the water sideways by making the walk with a slight slope 
toward one side or else making the walk slightly higher in the 
center portion. 



Iks. 4,301 r and 4,I01U —Typical buck paltcm pavement disiirn I ijr 1 ^01 I sht»w>s a 
pattern design m which whole or half brick are ustd with brick curbs on cdijc hi|f "I 01 U 
Is d pattern in which standard si^si brick, half brick and h" x quarry tile an. used 

When forms are used for this type of brick construction, they 
should be built so as to fit the particular pattern and width of 
the walk and design desired. Planks 2 x 6 oi ? x 8 inches well 
supported and properly erected, will furnish a very satisfactory 
form for most work of this type. 








□ MIELS WELBEKS BBIBE $1 

A CONCISE, PRACTICAL TEXT ON OPERATION AND MAINTENANCE OF AU WELDING 
MACHINES, FOR ALL MECHANICS. 

Over 400 pages, fully illustrated, 5 x 6V^ x 2, flexible covers. 

Covers Electric, Oxy-acetylene, Thermit, Unlonmelt Welding for sheet metal, spot and pipe welds, pressure 
vessels and aluminum, copper, brass, bronze and other metals, airplane work, surface hardening and hard 
facing, cutting, brazinir-eye protection. EVERY WELDER SHOULD OWN THIS GUIDE. 


□ ABDELS AISWEBS 01 ELBE PBIBT REABIBB- ■ . .$2 

COVERS ALL TYPES OF BLUE PRINT READING FOR MECHANICS AND BUILDERS. 

376 pages, very fully Illustrated, service bound, pocket size. 

How to read scalee— the standard symbole— detail and assembly prints— the different kinds of worldno 
drawings; orthographic, pictorial, descriptive-development by parallel and radial lines, conventional lines, 
trlangulatlon. Warped and other surfaces— specifications— how to sketch— how to nwke working drawings— 
how to make blue printe— short cuts— helps-^ints and suggestions. 

*The blue print of to>day is the machine of to-morrow.” The man who can read blue prints 1$ In line for a 
better Job. This book gives you this secret language, step by step in easy stages. 

NO OTHER TRADE BOOK LIKE IT— NEW, COMPLETE. 

□ ABDELS OIL BOBBER BBIBE $1 

A new practical, concise treatise explaining In detail both domestic & Industrial oil burners* Including electrical 
hook ups and wiring diagrams. 

Over 375 pages, 320 illustrations A diagrams. Flexible binding, pocket size. 

Fully coveringthe Theory, Construction, Installation, Operation, Testing, Servicing & Repair of all oil burner 
equipment. Fully indexed for ready reference. 


□ Raddt REFRI6EBATI0H & Air CmditiHiK Ruid, $4 


• 4 Books In One; covering 
2. Special Refrigeration Units. 


basic principles, servicing, operation, repair of:— 1. Household Refrigeration. 
3. Commercial and Industrial Refrigeration. 4. Air Conditioning ^fstems. 


A gold mine of essential important facts for Engineers, Servicemen and URi«ra, 
I Gc * “ ■ ■ “ ■ ‘ '' * 


the necessary data you have been looking for on: MODERN UNITS, SYSTEMS A MACHINES, REFRIGER- 
ANTS including Freon, Quick Freezing. Lockers, Water Cooinrs A Air Conditioning Systems. 

1280 Pages. 4R Chapters all Fully Illustrated A Indexed for Ready Rpf erenre with Aiutwors to Your Questions. 


□ AUDELS POWER PUHT EHOINEERS 80IDE. M 

A COMPLETE STEAM ENGINEERS LIBRARY IN ONE BOOK WITH QUESTIONS A ANSWERS. NEW 
FROM COVER TO COVER. 1500 Pigcs, over 1700 clear, expertly drawn llluitratlons, Graphs and ChA. 
1001 FACTS & FIGURES AT YOUR FINGER ENOS. For all Engineers,. Firemen, Water TendFn, Oilcri„ 
Operators, Repairmen and Applicants for Engineers’ License Examinations, 

SPECIAL FEATURES INCLUDE: Boilers, all types; Boiler and Engine room Physics; Fireman's Guide; 
Boiler Examination Questions; Boiler Operation; Pulverized Coal Systems; Instant Steam; Boiler Fix- 
tures; Boiler Repairs and Calculations; Boiler Accessories; Feed Pumps: Feed Water Heaters; Econo- 
■iaers; Feed Water Treatment and Deaeration; Injectors; Safety Valve Calculations; Mechanical Stoken; 
Oil Burners; Condensers; Air Pumps and Air Ejectors; Evaporators; Steam and Hot Water Heating* Pipo 
Fitting. Steam Engines; Valve gears; Turbines; Compressors; Hoists; Gas and Diesel Engines; Lubricants 
and Lubrication. 

65 Instructive. Interesting Illustrated Chapters— ALL FULLY INDEXED FOR READY REFERENCE. 


□ AUDELS SHEET METAL WORKERS 
HANDY BOOK 


SI 


Containing practical Inside information, essential and Important fbcts and flgures. Easy to undersi 

Fundamentals of sheet metal layout work. Clearly written in everyday language covering: Aircraft i 

metal work, principles of pattern cutting, sheet metal work layout, development of air conditioning 
ducts, shHt metal machines, welding sheet metal, boiler plate work, practical drawing, how to road 
■Ians, geometrical problems, mensuration. FULLY ILLUSTRATED. REAQY REFERENCE INDEX, 
laa PAGES— HANDY SIZE— FLEXIBLE BINDING 

□ ADDELS SHEET METAL PATTERH UYOUTS.SA 

11 Sections. 1100 pages, 360 layouts, i600 Illustrations. 

A PRACTICAL ILLUSTRATED ENCYCLOPEDIA COVERING ALL PHASES OF SHEET METALWORK 
INCLUDING PATTERN CUTTING, PATTERN DEVELOPMENT AND SHOP PROCEDURE. 

|0 Big Sections Covering: Heating A Air Conditioning Duct Patterns — Special Sheet Metal Layouta— ^ 
layouts for various sheet metal shapes— Conductors, Leaders and Leader Head Layouts— Gutters and 
Roof Outlet Layouts— Sheet Metal Roofing Patterns— Skylights and Louvers Pattern Layouts— Comict 
Pattern Layouts— Sheet Metal Boat Patterns— Geometrical Problems, Mensuration and Sheet Metal 

Developed by experts fdr Sheet Metal Workers— Layout men— Mechanics anif Artisans. Apprentices and 
ktudenU. A MASTER BOOK FOR ALL THE SHEET METAL TRADES. 

D-AUDELS MATHEMATICS A CAUSUTIOHS 
^ FOR MECHAHIGS $2 

MATHEMATICS FOR HOME STUDY OR REFERENCE. 700 pages, 650 Illustrations, pocket size. 

This work has been arranged as a progressive study, starting with the first principles of arithmetic and 
advancing step by step, through the various phases of mathematics, includinMhe many necessa.*y rules 
■ad calculations, fbr figuring mechanical and electrical engineering problems. Thousands of mathematical 
calculations and tables, fully indexed for quick use. 

Practical mathematics from the beginning. How to figure correctly. New, easy, correct methods covering 
a complete review of practical arithmetic. Illustrated with examples. Includes mensuration — plane and 
solid geometry— trigonometry— algebra— calculus— electrical and mechanical shop calculation— practical 
lestfr-rcferencc tablis and data. How to use the slide rule. A REAL HELP TO ALL MECHANICSr 

□ AUDELS HEW MACHIHISTS A TOOL MAKERS 

HARDY BOOK S4 

eWERS MODERN MACHINE SHOP PRACTICE IN ALL BRANCHES. B PRACTICAL BOOKS IN ONb 
Hew from cover to cover. Tells how to set up and operata lathes, screw and milling machines, shapcri. 
drill presses and all other machine tools. 

raff S X dVk X f, llcxlblt coven. Indexed. 6 sections. It chapters. EAsy la 

A complete Instructor and reference book fbr every machinist, tool maker, engineer, machine operator, 
mechanical draftsman, metal worker, mechanic and student, covering lathes, screw and milling machinesc 
slmpms, drill presses, etc. i practical books In 1; Section l: Modem machine shop practice— ts Uus 
Hint reading— 3: mathematics for machinists— 4: shop pimres— §: bM td Hsa Iht lUda nda. 

S SHOR COMPANION THAT ANSWERS YOUR Qu£»TIOII& 



□ AUDELS AUTO MECHANICS GUlOE $4 

practical ready reference for auto mechanics, service men, trainees It OWNERS 

Explains theory, construction and servicing of modern motor cars, trucks, buses, and auto type Diesel 
engines. 1800 pages, fully illustrated. 73 chapters. Indexed. 

FEATURES: All parts of an automobile— physics — gas engines — pistons — rings— connecting rods— 
crank shafts — valves — valve gear — cams — ^timing — cooling systems — ^fuel feed systems — mixture- 
carburetors— automatic choke— superchargers — ^transmissions— clutches — universals, propeller shafts— 
differentials — rear axles — running gear — brakes — ^wheei alignment — knee action — steering gear— tires— 
lubrication— ignition systems — magneto ignition — spark plugs— ignition coils— distributors— outomatic 
spark control — ignition timing — generators — starters — lighting systems — storage batteries— D'esel en- 
aines. Fluid & Hydramatic Drives Fully Explained. 

A STANDARD BOOK FOR AUTO MECHANICS AND OPERATORS. 

□ AUDELS TRUCK & TRACTOR GUIDE $4 

A Shop Companion for Truck Mechanics & Drivers — Shop Foremen — Garagemen — Maintenance Men— 
Helpers — Owners — ^Trouble Shooters — Fleet Maintenance Men — Bus Mechanics & Drivers — Farm Tractor 
Operators & Mechanics — Covering Gas & Diesel Motor Principles — Construction — Operation — Maintenance 
— Repair — Service Operations — ^Trouble Shooting — Engine Tune Up — Carburetor Adjusting — Ignition 
Tuning— Brakes— Service of all Parts— Over 1299 Pages. 78 PRACTICAL FULLY ILLUSTRATED 
CHAPTERS— INDEXED— 1001 FACTS AT YOUR FINGER ENDS. 

□ AUDELS DitSEL ENQINE MANUAL S2 

A PRACTICAL. CONCISE TREATISE WITH QUESTIONS AND ANSWERS ON THE THEORY PRAC- 
TICAL OPERATION AND MAINTENANCE OF MODERN DIESEL ENGINES. 

^4 pages, fully illustrated. Explains Diesel principles — starting — starting valves — ^fuel spray valves— 
valves — ^timing-^fuel pumps — fuel injection compressors — starting air compressors — scavenging air 
compressors — pistons and piston rings — cylinders— lubrication-^-cooling systems — fuel oil-engine 
indicator— governors— engine reversing— semi- Diesel engines — high speed Diesel engines — answers on 
operation — calculations, including two-cycle Diesel engines. 

THIS BOOK IS OF EXTREME VALUE TO ENGINEERS. OPERATORS, STUDENTS. 

□ AUDELS MECHANICAL DICTIONARY S4 

A WORD BOOK FOR MECHANICS, COVERING THE MECHANIC ARTS, TRADES AND SCIENCES 
A very useful book. If constantly referred to will enable the student to acquire a correct knowledge of 
the words, terms and phrases in use in mechanicai engineering and its various branches. Included are 
valuable tables, formulas and helps — an encyclopedia as well as a dictionary. 950 Pages. 

□ AUDELS PUMPS, HYDRAULICS ■ C4 

A COMPREHENSIVE GUIDE FOR ENGINEERS, OPERATORS, MECHANICS, STUDENTS, WITH 
QUESTIONS AND ANSWERS. 

1658 Pages — "5 Books in one — ^fully illustrated. Practical information covering: 

PUMPS: Centrifugal — Rotary — Reciprocating Pumps — Air and Vacuum Chambers — Power 4 e Air Pumps 
— Jet Condensers — Surface Condensers — calculations. Cooling Ponds — Cooling Towers — ^Waier Supply — 
Hydraulic Rams — Special Service Pumps — Automotive Fire Pumps — Dredges. 

HYDRAULICS: Physics — Drives — Machine Tool Power — Accumulators — Elevators — Airplane Control-' 
Automobile Brakes — ^Shock Absorbers — Presses — Turbines. 

AIR COMPRESSION: Compression — Work — Compressor Classification — Parts, Types — Inter and After 
Coolers — Regulating Devices — Installation — Lubrication — Operation — Maintenance — Blowers — 
Superchargers — Pneumatic Hand Tools — ^A Ready Reference. 

□ AUDELS MARINE ENCINEERS HANDY ROOK ■ S4 

MODERN, PRACTICAL TREATISE FOR MARINE ENGINEERS (ALL GRADES), FIREMEN, OILERS. 
MACHINISTS, HELPERS AND STUDENTS, WITH CALCULATIONS AND QUESTIONS AND AN- 
SWERS FOR EXAMINATIONS. 

L246 Pages — ^23 Chapters, logically arranged — fully illustrated and Indexed for Ready Reference. 

□ AUDELS HOUSE HEATINO RUIDE $4 

For Heating, Ventilating and Air Conditioning Engineers, Plumbers, Maintenance Men, Contractors, 
Building Superintendents and Mechanics seeking practical, authentic information on Heating, Ventilating. 
Air Conditioning. 1000 Pages— 910 Illustrations— 57 Chapters explaining the working principles of all 
Modern House Heating, Ventilation and Air Conditioning systems. Fully illustrated and Indexed. This 
fo-daje book of reference oives answers to 1001 questions. 



□ GUETHS MECHANICAL DRAWING If 

A CONCISE DRAWING COURSE. ISO paocf, 60 Platts, size 8X0. ffcxibla cover. 

A complete Instructor and reference work on: Drawlni, tools and tlmir use, drafting room and shop 
practice, laying out sheets and lettering, important rules for *«Qrkliig drawings, three views and isometric 
simple models. Joints and carpentnf work, machine drawing, projections, sections. Intersections, warped 
surfaces, matlwd of plan of elevation, method of vanishing point shades and shadows, points, lines and 
planes, prisms and pyramids, spheres, screw surfaces, shadow perspective. How to use the slide rule, 

□ ROGERS DRAWING AND DESIGN $2 

MECHANICAL DRAWING SELF TAUGHT. 

608 pages, 600 illustrations (many full page drawings), flat-opening. 

A standard work, with ail details so clearly explained that this valuable training Is easily obtained 
without an instructor. Covers terms and definitions, how to use drawing board— instruments, T square, 
triangles, how to do lettering, shade and section lining, geometrical drawing, development of surfaces 
and isometric, cabinet and orthographic projections, working drawings, explains how to do tracing and 
make blue prints, how to read prints, machine design. Reference index, with valuable tables. How to 
use the slide rule. A STANDARD STUDY TEXT FOR DRAFTING ROOM AND SHOP. 

□ AUDELS MIUWRIGHTS A MECHANICS GUIDE . S4 

PRACTICAL LATE INFORMATION ON PLANT INSTALLATION, OPERATION & MAINTENANCE. 
1200 pages, completely illustrated, 5 x O'/a x 2, flexible covers, fully indexed. 1000 facts at your fingertips. 
For millwrights, mechanics, erecting maintenance men, riggers, shopmen, service men, foremen, inspec- 
tors, superintendents. 

Section 1: Mechanical power transmission— 2: millwrights and mechanics tools and their use— 3: build- 
ing and construction work — 4: plant operation and maintenance — 5: installation and maintenance of 
electrical machinery— 6: practical calculation and technicai data— how to read blue prints. 

□ AUDELS CARPENTERS & BUILDERS GUIDES 

A PRACTICAL ILLUSTRATED TRADE ASSISIANT ON MODERN CONSTRUCTION FOR CARPEN- 
TERS. .lOINERS, BUILDERS, MECHANICS AND ALL WOODWORKERS. 

Explaining in practical, concise language and by Illustrations, diagrams, charts, graphs and pictures, 
principles, advances, short cuts, based on modem practice. How to figure*and calculate various jobs. 
Voi. 1— Tools, steel square, saw filing, Joinery, furniture— 481 pages — ^1200 illustrations, 
rol. 2 — Builders mathematics, drawing plans, specifications, estimates— 455 pages— 400 illustrations. 
Vol. 3 — House and roof /raming. laying out, foundations— 255 pages— 400 illustrations. 

Vol* 4 — Doors, windows, stair building, millwork, painting— 448 pages— 400 illustrations. 

4 VOLS., 1600 PAGES, 3700 ILLUSTRATIONS, FLEXIBLE COVERS, $8. EACH VOLUME POCKET 
SIZE. SOLD SEPARATELY $1.50 A VOL. 

□ AUDELS PLUMBERS & STEAMFITTERS GUIDES 

A PRACTICAL LLUSTRATED TRADE ASSISTANT AND READY REFERENCE FOR MASTER 
PLUMBERS, JOb NEYMEN AND APPRENTICE STEAM FITTERS, GAS FITTERS AND HELPERS, 
SHEET METAL WuRKERS AND DRAUGHTSMEN. MASTER BUILDERS AND ENGINEERS. 
Explaining in plain language and by clear illustrations, diagrams, charts, graphs and pictures the 
principles of modem plumbing practice. 

Vol. 1 — Mathematics, physics, materials, tools, lead work— 874 pages— 716 diagrams. 

Vol. 2 — Water supply, drainage, rough work, tests— 496 pages — 6126 diagrams. 

Vol. 3 — Pipe fitting, ventilation, gas, steam— 400 pages— 800 diagrams. 

Vol. 4 — Sheet metal work, smithing, brazing, motors. 

4 VOLS.— 1670 PAGES— 8642 DIAGRAMS— FLEXIBLE COVERS, $6. EACH VOL POCKET SIZE 
SOLD SEPARATELY $1.60 A VOL 


□ AUDEU MASONS A DUILOERS GUIDES 

A PRACTICAL ILLUSTRATED TRADE ASSISTANT ON MODERN CONSTRUCTION FOR BRICK- 
LAYERS— STONE MASONS— CEMENT WORKERS— PLASTERERS AND TILE SETTERS. 

Explaining in clear language and by well-done illustrations, diagrams, charts, graphs and pictures, 
principles, advances, short cuts, based on modern practice— including how to figure and calculate 
various jobs. 

Vol. 1 — Brick work, bricklaying, oonding, designs — 266 pages. 

Vol. 2 — Brick foundations, arches, tile setting, estimating — 246 pages. 

Vol. 3 — Concrete mixing, placing forms, reinforced stucco— 269 pages. 


Vol. 4— Plastering, stone masonry, steel construction, blue prints— 346 pages. 
6 VOLS.— 1100 PAGES— 8067 ILLUSTRATIONS— COMELITESET» $ 0 . EACH ^ 
FLEXIBLE COVER) $1.68 A VOL 
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□ MKLS QIESTMIS t AKWEIS FM 

ENIKEIS AH raEMMS EXAMIATHMS. - At 

An aid for Stationary, Marino, Diesel A Hoisting Engineers' Examinations for all grades of Licenses. A new 
concise review explaining In detail the Prlncl^es, Fa^ A Flguree of Practleal Engineering. Over 600 Pages 
A 436 lllustrattom of Queetloni A AnBwora,fiiily indexed for ready referonoe. Pookotabo. 





□ M9ELS TELEVISION SERVICE UNOEL ... Si 

Gifts finical information on Installing, Trouble-Shooting & Repairing. This greatly needed fact-finding 
Manual is easy to understand, 384 pages, more than 225 illustrations & diagrams covering operating 
principl % of modern television receivers. 

Covers T.V. information at your finger ends. Shows good receiver adjustment and How to get Sharp, 
Clear Pid urcs. How to Install Aerials— Avoid Blurs, Smears and How to test. Explains color systems 
and metleds of conversion. 1001 FACTS— 18 CHAPTERS. 


□ AHDEU ELECTRIC MOTOR GUIOE C4 

Covers the construction, hook-ups, control, maintenance and trouble shooting of all types of motors in 
eluding aiflature winding. Explains entire subject in every detail. A Handy Guide for Electricians and alf 
Electrical Workers. 

Over 10U0 Pages of Information— 31 Instructive, Interesting Chapters— 617 Diagrams, hook-upr and draw- 
ings. All types of motors fully Illustrated and Indexed for ready reference. 

S EOOELS QUESTIONS & ANSWERS FOR 

ELECTRICIANS EXAMINATIONS SI 

A PRACTICAL BOOK TO HELP YOU PREPARE FOR ALL GRADES OF ELECTRICIANS LICENSE 
EXAMINATIONS. A Helpful Review of all the fundamental principles underlying each question and 
answer needed to prepare you to solve any new or similar problem, which while being asked differently 
otill calls for the same answer and knowledge. 

Covering the National Electrical Code, Questions and Answers for License Tests; Ohm's Law with 
applied Examples; Hook-ups for Motors; Lighting and Instruments; Z50 Pages. Fully indexed and 
' Jllustrated. Pocket Size. Flexible Covers. A COMPLETE REVIEW FOR ALL ELECTRICAL WORKERSw 

□ AUDELS WIRING DIAGRAMS FOR 

LIGHT ^ POWER $1 

Electricians, wfremen, linemen, plant superintendents, construction englneerSv electrical contrwtorg 
and students will find these diagrams a valuable source of practical help. 

This book gives the practical man the facts on wiring of electrical apparatus. It explains clearly In 
simple language how to wiro apparatus for practically all fields of electricity. Each diagram Is compliU 
and self-cxplaining-310 pages, illustrated. A ERACTICAL. HANDY BOOK OE HOOK-UES* 

□ UDEIR HANDY BOOK OF PRACTICAL 

ELECTRICITY^ ••••••'• • ro • • • • "o*'! 

m MAINTENANCE ENGINEERS. ELECTRICIANS ANEI ALL ELECTRICAL WQRKEBSi. 
flea pages, 2600 Illustrations. 

A quick, simplified, ready reference book, giving complete Instruction and practical Information on tfii 
rules and laws of electricity— maintenance of electrical machinery— A.C. and D.C. motors— armature 
winding and repair— wiring diagrams— house lighting— power wiring— <able splicing — meters— bat* 
tcries— transformers— elevators— electric cranes— railways— oells—eign flashers— telephone— ignition— 
radio principles— refrioeratioi»—air conditioning— oil burners— air compressors— weldings and many 
niodem applications explained so you can understand. 

7JIE KEY TO A PRACTICAL UNDERSTANDING OE ELECTRICIIY. 


□ urns ELEemoNie devices n 

TELLS WHAT YOU WANT TO KNOW ABOUT THE ELECTRIC EYE. 

Covering photo-alectrio cells and their applications. Includes easily understood explanations of ffha 
wirkings- of the electric eye, amplifiers, anodes, candlcpower. color tempsraturo. Illumlnationr frequen* 
ph^ tubes, grM basis, voltage, photo-electrle tubes. photooelU paciBiai tubes* the ascUlatorR 
aleetranUes, electrons versus atoms, Ohm'a LUVa wlctna tfURIIIIilc ^ - 

A UMCTKA BOOK OH CLECTRONUS. — - 



Q AUDEU EUCTRICAL POWER CAUUUTIOHS . St 

m TYPICAL PROBLEMS FULLY WORKED OUT. 

filvcs and axplains the mathematical formulae and the fundamental electrical laws for all the everyday, 
practical problems In electrieity-^hm's and KIrchhoff's laws for Direct Current---the omeretlOT 
application of altematinp current— problems In series and parallel circuits— transformers— transmission 
lines— electrical machinery. Valuable notes on Radio Circuit Calcuiation. 

With 189 Diagrams, and Tables on Conversion, Wire Gauges and Capacities, etc. Other Data: Symbols. 
Formulae. 420 pages, fully diagrammed. Two parts (A.C. — D.C.). Indexed. 

EVERY ELECTRICAL WORKER & STUDENT NEEDS THIS MODERN ‘‘MATHEMATICAL TOOL" 


□ AUDEU HEW ELECTRIC DICTIOHARY SZ 

FOR EVERY WORKER WHO HAS TO DO WITH ELECTRICITY. 

The language of your profession in convenient, alphabetical order so you can instantly locate any 
word, phrase or term. To be an expert In any line, you must “talk the language*" Audels New Electric 
Dictionary enables you to understand and explain electricai problems so your hearer will thoroughly 
understand you. 

Defines more than 9000 words, terms and phrases In plain and unmistakable language, compiled with the 
•ame accuracy and thoroughness that has characterized Audel books for 65 years. 

Valuable as an Encyclopedia of Electricity and as a Dictionary. 

AN ABSOLUTE NECESSITY TO EVERY ELECTRICAL WORKER AND STUDENT. 

□ AUDEU'REW RADIOMANS GUIDE $4 

A KEY TO THE PRACTICAL UNDERSTANDING OF RADIO. FOR RADIO ENGINEERS, SERVICE- 
MEN, AMATEURS. 

750 pages, 400 illustrations and diagrams. Size 5 x 6'/s. 

Features: Radio fundamentals and Ohm’s Law— physics of sound as related to radio science— electrical 
measuring instruments — power supply units — resistors, indicators and condensers — radio transformers 
and examples on their designs— broadcasting stations — principles of radio telephony— vacuum tubes— 
radio receivers— radio circuit diagrams — receiver construction— radio control systems — loud speakers— 
antenna systems— antenna systems (automobile)— phonograph pickups— public address systems— aircraft 
radio— marine radio equipment— the radio compass and principle of operation— radio beacons— auto- 
matic radio alarms — short wave radio— coil calculations — radio testing — cathode ray oscillographs— 
static elimination and radio trouble pointers— underwriter's standards— units and tables 
AUTHENTIC, CLEAR. CONCISE. 


□ AUDEU NEW ELECTRIC LIDRART . .$I.5C a vM. 

FOR ENGINEERS, ELECTRICIANS. ALL ELECTRICAL WORKERS. MECHANICS AND STUDENTS. 
Presenting in simplest, concise form the fundamental principles, rules and applications of applied 
electricity. Fully illustrated with diagrams & sketches, also calculations & tables for ready reference. 
Helpful questions and answers. Trial tests for practice, study and review. Design, construction, operation 
and maintenance of modern electrical inachines and appliances. Based on the best knowledge and 
ixperience of applied electricity. 

Vol. 1— Principles ai ' 

Vol. 

Vol. 

Vol. 

Vol. 

Vol. 


1— Principles and rules of electricity, magnetism, armature winding, repairs— 700 illustrations— 
480 pages. 

1— Dynamos, D.C. motors, constniction, installation, maintenance, trouble shooting — 578 illus* 
trations— 418 pages. 

I— Electrical testing instruments and tests, storage battery construction and repairs— 681 illus- 
trations— 472 pages. 

4 — Alternating current principles and diagrams, power factor, alternators, transformers — 891 

illustrations— 484 pages. .... 

G— A.C. motors, windings, reconnecting, marntenance, converters, switches, fuses, circWf 
breakers— 1489 Illustrations— 498 pages. . . ^ . 

5— Relays, condensers, regulators, rectifiers, meters, switchboards, power station practice— €89 

illustrations— 548 pages. .... 

Vol. 7— Wiring— house, light and power, circuits, high tension transmission, plans, calculations, code, 
marine wiring practice— 1218 illustrations — ^728 pages. 

Vol. 8— Railways, signals, elevators, ignition — ^1078 iliustratlons— 812 pages. 

Vol. 9 — Radio, telephone, telegraph, television, motion pictures— 798 illustrations— 576 pages. 

Vol. 10— Refrigeration, dllumination, welding, x-fay, modern electrical appliances. Index— 1084 lllue 
tratIbny-MtawPVOes. 

Vol. 11— Electric mathematics and calculations— 700 pagn. 

Vol. 12— Electric dictionary, 9000 words and terms— 650 pages. 

4DMPLETE IN 12^ VOLUME$e»-EACH VOLUME SOLD SEPARATELY AT 91.50 EACH. 




Check 

NOW! 


You Can 
Look Over 
Any Guide 
in Your 
Own Home 


Stwri the' 
Ea/ty Pay" 
menis It 
SatisSed 


AIL ORDER 

THEO. AUDEL & CO., 49 W. 23 St., New York 10,N.Y. 

Please mail me for 7 days* free examination the books 
marked (X) below. I agree to mail $1 in 7 days on each book 
or set ordered, and to further mail $1 a month on each brok or 
set ordered until I have paid purchase price. 

If 1 am not satisfied with Guides 1 will return them. 

□HOME APPLIANCE SERVICE GUIDE, SOO Pages 
□AUTOMODILE MECHANICS GUIDE, 16S4 Pages 
□TRUCK A TRACTOR GUIDE, 1299 Pages . . . 

□DIESEL ENGINE MANUAL 575 Pages .... 
□MACHINISTS HANDY BOOK, 1650 Pages. . . 

□WELDERS GUIDE, 400 Pages. 


□BLUE PRINT READING, 416 Pages 

□MATHEMATICS A CALCULATIONS, 700 Pages. 
□SHEET METAL PATTERN LAYOUTS, 1100 Aiges 
□SHEET METAL WORKERS HANDY BOOK, 388 Pages 
□MECHANICAL DRAWING GUIDE, 160 Pages . 
□MECHANICAL DRAWING A DESIGN, 480 Pages 

□AIRCRAFT WORKER, 240 Pages 

□TELEVISION SERVICE MANUAL, 434 Pages . . 

□RADIOMANS GUIDE, 1040 Pages 

□ELECTRONIC DEVICES, 216 Aiges 

□ELECTRIC MOTOR GUIDE, 1000 Pages . . . 

□WIRING DIAGRAMS (Light A Power). 272 Pages 
□ELECTRICIANS EXAMINATIONS, 250 Pages . 
□ELECTRIC POWER CALCULATIONS, 425 Pages 
□HANDY BOOK OF ELECTRICITY, 1440 Pages . 
□ELECTRIC DICTIONARY, 9000 Terms . . . 

□ELECTRIC LIBRARY, 7000 Pages (12 Book Set). 

g SHIPFITTERS HANDY BOOK, 250 Pages . . 

REFRIGERATION A Air Conditioning, 1280 Pages 
□MiLLWRIGHTS A MECHANICS GUIDE. 1200 Pag< 

S □POWER PLANT ENGINEERS GUIDE, isho Pages 
" □ENGINEERS A FIREMANS EXAMS, 525 Pages, 
u. DPUMPS, Hydraulics A Air Compressors, 1658 Pages 
q' □operating engineers library (3 Book Set) 
□MECHANICAL DICTIONARY. 950 Pages . . . 

□GARDENERS A GROWERS GUIDES (4 Book Set) 
□CARPENTERS A BUILDERS GUIDES (4 Book Set; 
□PLUMBERS A Steamlitters Guides (4 Book Set) 
□MASONS AND BUILDERS GUIDES (4 Book Set) 
□PAINTERS A DECORATORS MANUAL, 450 Pages 
□HOUSE HEATING GUIDE, 1000 Pages . . . 

□OIL BURNER GUIDE, 384 Pages 
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